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LETTER OF SUBMITTAL. 



.. XT, S. Department of AaRicuLTUEB, 

Washington^ D. C, January 29^ 1896. 

Sib : I have the honor to submit the accompanying bulletin on Arbor 
Day, prepared by your direction. 

Its aim is to give an authentic account of the origin, history, and 
uses of the day — now observed throughout our country and also in 
other lands — which has been regarded with interest by the Department 
ever since its observance began, and to offer such suggestions and helps 
as may serve to increase its usefulness. 

It is impossible to sketch the history of Arbor Day in even the brief- 
est manner without frequent reference to the present Secretary of the 
Department, with whom the day is so intimately connected. If the 
writer of this bulletin had felt at liberty to disregard the restraints 
imposed by the official character of the work, a much more frequent 
mention of Mr. Morton's name would have been the result. 

Some of the illustrations in the bulletin, especially those of leaves, 
are from Apgar's Trees of the Northern United States, copyright, 1892, 
by the Americfin Book Company, to whom thanks are due for permis- 
sion to use them, it having been found impracticable to i)repare original 
figures of this chai*acter without delaying the bulletin until after the 
arrival of the time set ai)art in many States for the observance of Arbor 
Day. Similar thanks are due to others also for like favors. 

I take occasion here also to thank the superintendents of public 
instruction and others who have so readily and courteously responded 
to my invitation and rendered aid, by suggestion or otherwise, in the 
l^reparation of this publication. Wherever material from such or other 
sources has been incorporated in these pages I have endeavored to give 
credit to the respective authors. For the rest the writer is responsible. 
Eesi)ectfully, 

N. H. EaLESTON. 

Hon. Chas. W. Dabney, Jr., 

Assistant Secretary. 
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INTRODUCTION. 



Arbor Day, from being only a humble expedient of one of our 
Western States a few years ago, has become a national holiday and one 
of our important institutions. Its original design has been modified 
since its observance has become associated with our schools. It is now 
not only a day for tree planting for economic and aesthetic purposes, but 
its observance has been made the means of securing much valuable 
knowledge in regard to plant and tree life, of cultivating in the young 
the powers of observation, and kindling in their minds an interest in 
natural objects which will be a lifelong source of benefit and pleasure. 

Is it too much to hope, also, that this Arbor Day festival, engaging 
our children in its observance so generally and so pleasantly with songs, 
recitations, and the planting of trees and shrubs around the school- 
houses and along the streets or in public parks and other places, may 
have the effect of developing in coming generations a keener apprecia- 
tion of the value and the beauty of trees than has hitherto been felt in 
our country, and that thus the reckless destruction of our forests, now 
going on with such threatening consequences, may be arrested before 
the calamities are upon us which have befallen other countries through 
the loss of their trees? 




ARBOR DAY: HISTORY AND OBSERVANCE. 



COMMERCIAL VALUE OF TREES. 

Arbor Day has its abundant justification in the 
surpassing vahie of trees from whatever point of 
view they are considered. Their beauty is felt 
• by all. Nothing contributes so much to make the 
world a pleasant place of abode for man. Just 
as anyone has the true home feeling and seeks 
to create a home for himself, he seeks the trees 
as being an indispensable aid in the accom- 
plishment of bis purpose. He must have the 
trees around his dwelling place. He must have 
their shelter and their shade, their beauty of 
form, of leaf, and blossom, and fruit, their ever- 
varying aspect with every change of earth and 
sky, of sunshine and cloud. In short, he must 
have their companionship in his daily life. But 
looked at apart from all such feeling and senti- 
ment, looked at not in their living but in their 
dead state^ looked at as mere lumber or material for man's constructive 
purposes, for the thousand uses of daily life, the trees have an almost 
incomparable value. Estimated by their money value alone the prod- 
ucts of the forest exceed those from almost any other source. 

We speak of the "precious metals,'' gold and silver; and they are so 
precious in the esteem of most persons that multitudes are ready to 
forsake all other occupations and rush in pursuit of them wherever 
they may be found or there is even a faint hope of finding them. Now 
we give to the hunters of these precious metals special privileges in 
the prosecution of their quest such as are not given to people engaged 
in other employments. It wotild seem that the mining of gold and sil- 
ver is the most important interest of the country. It certainly holds a 
very prominent position in the public estimation. 

But the last report of the Director of the Mint gives the value of the 
product of the gold and silver mines of the United States for the year 
1894 as follows : Gold, $39,500,000; silver, $31,422,000; total, $70,922,000. 
At the same time, the most recent and careful estimates of the value of 
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6 ARBOR DAY ITS HISTORY AND OBSERVANCE. 

the products of our forests during the same year make it $1,058,650,859, 
or fifteen times that of gold and silver. 

Another comparison is very significant. If we add to the gold and 
silver products that of all other minerals, including such prominent 
ones as iron, copper, lead, zinc, coal, lime, natural gas, petroleum, salt, 
slate, building stones, and the twenty-five or more remaining, which 
are less important, we shall have for the value of all our mineral prod- 
ucts obtained during the year 1894, $553,352,996, or only about one-half 
the value of our forest products. 

Again, we may make a comparison in a different direction and with 
no less striking results. The statistical report of the Department of 
Agriculture gives the value of our cereal crops for the year 1894 as 
follows : 

Wheat $225,902,025 

Com 554,719,162 

Oats 214,816,920 

Rye 13,395,476 

Barley 27,134,127 

Buckwheat 7,040,238 

Total : 1,043,007,948 

or less by $15,000,000 than our one forest crop. 

Is it not worth our while, therefore, to perpetuate if possible such 
a crop, and to guard against anything which threatens to diminish it! 
Ought we not, by every means within our control, to see that the 
source of this most valuable supply is not lessened in its capability of 
yielding such a preeminently valuable contribution to our welfare and 
comfort? 

The need of tree planting, looked at in the wide view, results from 
the fact that we have been and are depleting our forest area at an 
unreasonable rate. The spread of population into the great treeless 
plains beyond the Mississippi has made a largely increased demand 
for lumber, and in response to that demand we have been for years 
consuming our forests at a rate far beyond the supply furnished by 
their annual growth. The best estimates make the annual consump- 
tion of our forests, for fuel and lumber chiefly, 25,000,000,000 cubic 
feet. To furnish this amount would require the produce of the annual 
growth of 1,200,000,000 acres of woodland, whereas our total forest 
area is less than 500,000,000 acres, which is no more than we need as 
a permanent stock of woodland for the country. It will be seen, then, 
that more than half of our annual consumption is a draft by so much 
upon our forest capital, when we should be only drawing from the 
forests the amount of their annual growth, or the interest of that capi- 
tal. How long would it take a millionaire to become a bankrupt if he 
should be annually trenching upon his money capital at a like rate? 

Few persons realize the enormous and often wasteful — that is, un- 
necessary — consumption of our forests. That consiimptiou amounts 
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to 350 cubic feet per capita, as against 12 to 14 cubic feet per capita in 
Great Britain and about 40 cubic feet in Germany. 

Some specifications may help us to apprehend the situation. Our 
railroads consume, on an average, annually for their construction 
500,000,000 cubic feet of our very best timber. Our mines use for 
internal props and for the reduction of their ores immense amounts. 
One mine may be taken as an illustration. The Anaconda Mining 
Company, of Montana — well named Anaconda, in view of its enormous 
capacity for swallowing the forests whole, as it were — ^made a state- 
ment four years ago, now on file in one of the Departments of the Gov- 
ernment, from which it appears that during a period of six months it 
consumed 65,000 cords of wood and 18,500,000 feet of lumber. At the 
same time the company stated that its daily consumption hereafter 
would be, wood 700 cords, lumber 100,000 feet, and its consumption 
for the year 1892 would be, wood 255,000 cords, lumber 40,000,000 feet. 
This lumber is mostly in the form of timber used as mine props. 

Most of the wood and timber used by this and other mines in the 
Bocky Mountain and other western regions is cut from the public 
lands. Such is the indulgence shown by the Government that those 
engaged in mining or even prospecting for mines are allowed to cut 
and consume the timber on the public lands free of cost and with only 
such restrictions as may be made by the Secretary of the Interior. 
These restrictions are not close or narrow in character, and are easily 
evaded if not absolutely ignored, and so are to a great extent prac- 
tically inoperative. The scanty appropriations of Congress do not 
allow the Secretary of the Interior to retain a sufficient number of 
inspectors to watch the immense extent of territory occupied by the 
forests and take notice of the depredations which may be made upon 
them, and even when depredations are occasionally discovered it is 
very difficult to secure a conviction and inflict the penalty prescribed 
for the offense. 

To show the extent of these depredations and the scale on which the 
forests are consumed, may be instanced the case of one mining company 
in Dakota against which the Government has brought suit for the sum 
of $688,000, this being the alleged value of the trees cut less than 8 
inches in diameter, which restriction had been placed upon the permit 
to cut. What must have been the number and value of the larger trees 
cut and consumed by this company? The operations of the Anaconda 
Company are carried on upon so large a scale that it is said they refuse 
to make a contract for less than 40,000 cords of wood in any single 
case, and their contracts range from that amount to 200,000 cords, 
while nearly 1,000,000 cords are constantly kept on hand. The company 
held last year a permit from the Secretary of the Interior to cut from 
four sections of public land within twelve months 14,000,000 feet of 
timber. The great Comstock Lode of Nevada is, if possible, a greater 
anaconda, whole mountains of forest having gone into its capacious 
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maw, the growth of two or three ceuturies haviug been swept away in 
a few years. 

Figures are impotent to give one a full apprehension of the work of 
forest destruction that is wrought by these and other mining compa- 
nies and the lumbering establishments which help them to their sup- 
plies. One needs to see with his own eyes the work as it is going on 
and the track of desolation which it leaves, to have an adequate notion 
of the destruction thus accomplished. One company, miscalled a devel- 
opment company, which is one of the agencies through which the Ana- 
conda secures its supplies, has a daily capacity of 120,000 feet of 
timber. 

It is to be considered also that not only the consumption of the 
forests incidental to mining operations but that resulting from ordi- 
nary lumbering is marked by great wastefulness. We throw away 
often more material than we use. A great portion of the substance of 
the trees cut in the forests is left there to decay or to be consumed by 
the flames. It is estimated that on the average not more than three- 
eighths of what we cut in the forests is utilized, five-eighths of the mate- 
rial being wasted. In the great redwood forests of the Pacific Coast 
such is the wasteful method of operation, it is said, that in procuring a 
railroad tie worth 35 cents, $1.87 worth of the substance of the tree is 
wasted. In Europe it is estimated that seven -eighths of the forest 
material is made use of and the waste is only one-eighth. 

A conspicuous case of wastefulness is worth noting in this connection, 
not only as an instance of wastefulness, but for the great and direct dam- 
age resulting from it. To meet the demands of a great mining company 
on one of the Sierra Nevada ranges a band of men, numbering thousands 
in all, were sent with their axes into a forest district in that vicinity. It 
was an extensive region and the forest presented a stand of trees 
not excelled, perhaps, in quality in all the country. Every condition of 
climate and soil had been favorable for their growth. They stood thick 
and stalwart. 

As the quickest and easiest way of getting out the largest trees, 
which were the ones wanted for the miners' use, the forest was cut 
clean and leveled with the ground. Then, the timber having been 
removed, tlie remaining trees, spread over miles and miles of the 
mountain side, were given to the flames. The fire not only consumed 
the trees, but burned up the soil beneath them — the rich leaf mold, 
which was the accumulation of centuries of tree growth. The very 
rocks beneath it were so heated by the mighty mass of burning fuel 
that, in many places, they crumbled to gravel. When the rains came 
and the snows melted rapidly in springtime — having no sheltering 
foliage of the trees to protect them from the rays of the sun — the ashes 
of the burned trees, and what was left of the soil, together with the 
rocky gravel, were swept down the mountain side with torrent swift- 
ness and force, overflowing the banks of the water courses, tearing 
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them from their places, and poariu|? out the debris of disintegrated 
rock upon the fertile meadows below to the depth of many feet. 

The settlers in the peaceful valleys at tbe foot of the mountains, to 
whom the dense forests had sent from their saturated spongy soil and 
the slowly melting snows under their protecting shade a steady and 
sufiicieut supply of water to enable them to prosecute their farming 
operations in that arid region with an assurance of success nowhere 
surpassed, now found themselves at the mercy of torrents in the spring 
season and droughts in the summer time, and were forced to abandon 
their no longer productive farms. Those green mountain sloi)es wbich 
it had taken centuries of growth to prepare as the guarantee of fertil- 
ity to the fields below are gone. Naked rocks only are now to be seen 
in their place. It will take centuries to clotbe them again with trees, 
and meanwhile the valleys and plains below will remain the desert 
which the greed and recklessness of man have created there. 

With the enormous consumption of our forests now going on and 
rapidly increasing and the consequent diminution of our forest area, 
the need of tree planting becomes greater with every passing year, and 
the importance of Arbor Day constantly increases. Its great value, as 
bas been said, is not so much in the number of trees planted on Arbor 
Day as in the tree sentiment created and stimulated by the Arbor Day 
observances, which will be helpful in arresting the wasteful destruction 
of our forests and lead on in due time, it is to be hoped, to all private 
and public tree planting which our interests demand. 



ORIGIN AND HISTORY OF ARBOR DAY. 

The first to call attention in this country, in an 
impressive way, to the value and absolute need of 
trees — their value not merely on account of their 
beauty or their adaptation for purposes of orna- 
mental planting and mechanical utility, but for 
their connection as forests with climatic influ- 
ences, with the flow of streams, and their conse- 
quent connection with the large interests of 
agriculture and commerce, in short, with the 
general welfare of all classes of people — was 
that eminent scholar and wise observer, Mr. 
George P. Marsh, for many years our worthy representative at the 
courts of Italy and Turkey. His residence in those older countries was 
calculated to draw his attention to the subject as it would not have 
been drawn had he always lived in his native land. 

Ours was a remarkably well- wooded country. From Maine to the 
Gulf and from the Atlantic coast to the Alleghanies stretched an 
almost continuous forest, which at the beginning of white settlements 
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here aud long afterwards was an impediment to agricultnral develop- 
ment. The pioueer was obliged to clear a space among the trees to 
make room in which to cultivate his crops, and it is a significant sign 
of that early condition of things that the coat of-arms of one of onr 
States bears the emblem of a sturdy yeoman with uplifted ax. Under 
such circumstances, it is no wonder that the people of this country in 
former time had no very favorable estimate of trees and little apprecia- 
tion of their value, except for fuel and the supply of timber for house 
building and certain other uses, or that they were willing that their 
consumption by the ax should be aided and accelerated by forest fires. 
Comparatively few persons until a recent period realized the serious 
inroads which, with a rapidly increasing population, had been made 
upon our forest resources or apprehended the dangers which were 
threatening us in the future as the consequences thereof. 

In Europe Mr. Marsh found the Governments of Italy and Germany, as 
well as those of other countries, making active endeavors and at great 
expense to rehabilitate their forests which had been depleted centuries 
before, to guard them from depredation and, instead of leaving them to 
be consumed at the bidding of personal greed or recklessness, cherish- 
ing them as among their most precious possessions. He found the 
forests regarded as the most valuable crop which the ground can pro- 
duce, and every effort made to stimulate their growth to the utmost. He 
found schools, of a grade corresponding to our colleges, established for 
the special purpose of training men for the successful planting and cul- 
tivation of forests. He found the growth of trees in masses and their 
maintenance reduced to a science and the management of the wood- 
lands constituting one of the most important departments of state. 

Such discoveries were well calculated to fix his attention upon the 
very different condition of the forests in his own country, and to con- 
vince him that the reckless destruction of them then going on here, if 
not checked, would bring upon this land the same calamities which had 
befallen countries of the Old World in past centuries, and from which 
only the most enlightened nations of Europe are now recovering through 
the arduous efforts of many decades, and at great pecuniary cost. The 
result of Mr. Marsh's observations was the publication of a volume 
entitled "The Earth and Man," and that admirable chapter in it on "The 
woods," to which, more than to any other source perhaps, we are indebted 
for the awakening of attention here to our destructive treatment of the 
forests, and the necessity of adopting a diiferent course if we would 
avert most serious consequences, threatening more than anything else, 
possibly, our material welfare. 

Other thoughtful and observing men at home became aware from 
time to time that we were wasting our tree heritage, and in one way or 
another they were urging the necessity of caution and economy in the 
treatment of the forests. It is remarkable, indeed, that as early as the 
colonial period some of our States — New Hampshire and New York, for 
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example — ^became somewhat alarmed by the inroads which were even 
then being made upon their forests, and made enactments for their pro- 
tection. This action was exceptional, however, and little was done to 
draw attention to the rapid and dangerous depletion of our forests and 
awaken public sentiment on the subject until within the comparatively 
recent period of which we have just spoken. 

For the purpose of securing a supply of timber for naval construction 
the Government, at the beginning of the present century, purchased 
certain tracts of live-oak timber, and about twenty-five years later, by 
an act of Congress, the President was authorized to take measures for 
their preservation. About the same time the Massachusetts Society 
for Promoting Agriculture offered prizes for forest planting, and thirty 
years later the State ordered a survey of her timber lands. Thirty 
years later still, acts began to be passed for the encouragement of tim- 
ber planting, chiefly in the treeless Western States. The well-known 
timber-culture act was one of these. It made a free gift of the public 
lands to the successful planter of forest trees on one-fourth of his entry. 

About twenty years ago the subject of forest destruction and its 
detrimental results came before the American Association for the 
Advancement of Science for consideration, and as the result of its dis- 
cussions the association memorialized Congress, asking that measures 
be taken for the protection of the public timber lands. In consequence 
of this, a committee of the House of Eepresentatives was appointed for 
the purpose of considering the establishment of a forestry department 
of the Government, and two years later the Commissioner of Agricul- 
ture was authorized to appoint a forest commissioner, which was the 
foundation of the present Forestry Division in the Department of Agri- 
culture. The commissioner, the late Dr. F. B. Hough, made protracted 
inquiries into the condition of the forests in this country and in Europe, 
a.nd published a voluminous report on the subject, which is altogether 
the most complete and valuable publication on forestry which has 
appeared in this country. 

It was at about this time, or a few years earlier, that a practical 
movement was inaugurated by the present Secretary of Agriculture, 
the Hon. J. Sterling Morton, which has done more for the protection of 
our forests and the encouragement of tree planting than all our legis- 
lation. This was the establishment of Arbor Day, or tree-planting day. 
It was the happy thought of this pioneer settler on the treeless plains of 
I^ebraska, who knew and felt the value of trees about the home, as well 
as their importance for. the many uses of life, to enlist his neighbors 
and his fellow settlers throughout the State, by a common impulse, 
growing out of common wants and feelings, in the work of tree planting 
on one and the same given day. The wise suggestion was brouglit before 
the State board of agriculture in the form of a resolution designating a 
certain day for the inauguration of the tree-planting movement. The 
resolution was readily adopted. The appeal to the popular feeling and 
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the popular need was heartily responded to, and it was reported that 
many millions of trees were planted that year in Nebraska. This 
successful inauguration of Arbor Day led to its institution the same 
year by the horticultural society in Iowa, to be followed quickly by its 
adoption in Minnesota, Ohio, and other Western States. 

A few years later Arbor Day assumed a new character and acquired 
a wider interest with the people as it became connected in its observ- 
ance with the public schools. This it did for the first time during* the 
sessions of a national forestry convention at Cincinnati in the year 
1882. The sessions of the convention were continued through five days, 
on one of which there was a public parade, civic and military, with a 
march to Eden Park, where groves were planted and single trees in 
memory of distinguished men — poets, orators, governors, and others. 
The school children and their teachers formed a conspicuous feature of 
the pageant and the planting of the trees was done principally by them. 
Tree planting thus became a festivity, combining at once pleasure and 
utility. That Cincinnati observance was an object lesson for the coun- 
try, as the report of it was i)ublished far and wide. 

A national forestry association was formed at the time of the Cincin- 
nati convention, and at its meetiNg in St. Paul the following year a 
resolution was adopted favoring the observance of Arbor Day by the 
schools of the country. A standing committee on Arbor Day was also 
appointed, and such a committee has been appointed at nearly every 
annual meeting of the association. Wherever since then Arbor Day 
has been adopted its observance has been connected with the schools, 
as it has been also in the States where it had been established before. 
Thus it has become a school festival, as it has also become a national 
one. It was only what might have been expected, therefore, that at 
the meeting of the National Education Association, at Saratoga, in 
July, 1892, when the subject had been brought to its attention by the 
Hon. B. G. Northrop, the committee to whom it was referred should 
report as follows : 

Yonr committee reports with pleasure that Arbor Day is now observed in accord- 
ance with legislative act, or annual public proclamation, in forty States and Terri- 
tories. We recommend that the observance be universal, that village and district 
improvement associations be formed, that memorial trees be planted, and that appro- 
priate means be employed to inspire in pupils and parents the love of beauty and a 
desire for home and landscape adornment. 

Arbor Day is educational in the best and largest sense. By engag- 
ing the pupils of the schools in the study of trees, not merely from 
books but by actual observation and handling of them in their living 
state, the observing faculties of the pupils are appealed to and culti- 
vated, and their minds are easily led on from the study of trees to that 
of shrubs and flowering plants and all natural objects. There can be 
no better training than this. It forms one of the best equipments for 
success in life in whatever employments one may be engaged, and is a 
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never-failing source of enjoyment. No studies are more wholesome 
than those of natural objects. They are suggestive of only what is good. 
They cultivate the sense and love of the beautiful everywhere. They 
meliorate the nature within us and fit us to be associates with one 
another, and to become worthy members of society wherever we may be. 

And so Arbor Day and its public observance, taken with the studies 
connected with it, has led on naturally to the formation of town and 
village improvement societies and various other associations and organ- 
izations for the promotion, in one way and another, of the public wel- 
fare. The spirit of Arbor Day is benevolent. Its aim is the i)ublic 
good in some form, and it has a wide outlook. There is nothing narrow 
or selfish about it. If it plants trees, it is not for the benefit of any 
individual alone, but for all who may see them and have the benefit of 
them, whether soon or centuries hence. It plants for those who are to 
come, as well as for those now living. 

Arbor Day is the one festival or celebration which, instead of look- 
ing backward and glorifying the heroes and iichievements of the past 
or recounting the praises of present enterprises or actors, looks forward 
and seeks to make a better environment and a better inheritance for 
the coming generations. Its spiritris hopeful. Its motto is progress. 
It is ever reaching out for new ac<iuisitions of knowledge, and seeking 
to impart new and more widespread benefits. 

It is not a matter for wonder, therefore, that an institution with 
such a spirit and such }K)Ssibilities, with so much to commend it to the 
attention of persons of intelligence and generous feeling, and especially 
to the ardent natures of the young, should have a speedy and wide 
acceptance. And so, by its own manifest merit and without any prop- 
agandism on its behalf, it has been adopted by nearly every State and 
Territory of the Uhion; and limited by no national boundaries, it has 
even crossed the Atlantic on the one hand, and become established in 
Great Britain, France, and northern and southern Africa, and on the 
other, within the present year, has crossed the Pacific and been wel- 
comed in the Hawaiian Islands and in Japan. 

The beneficent results of an institution of this character, and already 
almost world-wide in its reacli, no one can measure. Year by year it 
will bring millions of people, young and old, into a closer and more 
intimate contact with nature, unveiling to them its precious secrets, 
opening to them stores of valuable knowledge, and cultivating in them 
the best feelings. In our own country it promises to do more than 
anything else to convert us from a nation of wanton destroyers of our 
unparalleled heritage of trees to one of tree planters and protectors. 
Instead of looking upon the trees with indifference, or even with a hos- 
tile feeling, as to a great extent we have done, or regarding them chiefly 
as material for use in the constructive arts or to be consumed as fuel, 
we shall become tree lovers. A tree sentiment will be created and 
established which will lead us to recognize and cherish the trees as 
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friends, and while we shall freely make use of them in the various arts 
and industries of life, we shall be mindful of their value in other respects 
and find constant delight in their companionship. 

To show the natural result of the establishment of Arbor Day and 
how it increases its hold upon the regard of a people from year to year 
as it becomes more and more familiar to them and its obvious lessons 
are learned by them, it is enough to adduce the history of Nebraska, 
in which the day originated — since the time it began to be celebrated 
there. *Arbor Day originated in this manner: At an annual meeting of 
the Nebraska State board of agriculture held in the city of Lincoln, 
January 4, 1872, J. Sterling Morton, of Nebraska City, introduced the 
following resolutioD, which was unanimously adopted after some little 
debate as to the name, some of those present contending for the term 
'^ Sylvan '' instead of "Arbor ; " 

Resolved, That Wednesday, the 10th day of April, 1872, be, and the same is hereby, 
especiaUy set apart and consecrated for tree planting in the State of Nebraska, and 
the State board of agriculture hereby name it Arbor Day ; and to urge apon the peo- 
ple of the State the vital importance of tree planting, hereby offer a special premium 
of one hundred dollars to the agricultural society of that county in Nebraska which 
shaU, upon that day, plant properly the largest number of trees; and a farm library 
of twenty-five dollars' worth of books tvthat person who, on that day, shall plant 
properly, in Nebraska, the greatest number of trees. 

The result was that over a million trees were planted in Nebraska on 
that first Arbor Day. 

Three years later the day had attained such favor with the people 
that the governor, by public proclamation, set apart the third Wednes- 
day of April as Arbor Day, and recommended that the people observe 
it as a day of tree planting. Annually thereafter other governors of 
the State followed this example, until at tlie session of the legislature 
in 1885 an act was passed designating the 22d day 6f April, the birth- 
day of Mr. Morton, as the date of Arbor Day, and making it one of the 
legal holidays of the State. 

As further showing the deep lodgment which Arbor Day has gained 
in the regard of the people of Nebraska, and the interest with which 
it is cherished by them, it is significant to notice that since the inaugu- 
ration of Arbor Day a provision has been embodied in the constitution 
of the State which recites, "That the increased value of lands by 
reason of live fences, fruit, and forest trees grown and cultivated 
thereon shall not be taken into account in the assessment thereof." 

The following statutory enactments are now in existence also : 

Sec. 3. That the corporate authorities of cities and villages of the State of 
Nebraska shall cause shade tre^s to be planted along the streets thereof. 

Sec. 4. For the above purpose a tax of not less than one dollar nor more than five 
dollars, in addition to all other taxes, shall be levied upon each lot adjacent to which 
the trees are to be planted as aforesaid, and collected as other taxes. 

Sec. 5. Trees shall be annually planted, when practicable, on each side of one- 
fourth of the streets in each city and village in the State of Nebraska, until all shall 
have shade trees along them not more than twenty feet apart. 
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Sec. 6. The corporate authorities aforesaid shall provide by ordinance the distance 
from the side of the street that trees shall be planted, and the size thereof. 

Sec. 7. Provided, The owner of any lot or lots may plant trees adjacent thereto 
livbere ordered as above, in the manner and of the size prescribed, and on making 
proof thereof by affidavit to the collector, said affidavit shall exempt said owner 
from the payment of the aforesaid tax. 

Sec. 8. Any person who shall materially injure or shall destroy the shade tree or 
trees of another, or permit his animals to destroy them, shall be liable to a fine of 
not less than five dollars, nor more than fifty dollars for each tree thus injured or 
destroyed, which fine shall be collected on complaint of any persoji or persdlis liefore 
any court of proper jurisdiction. One-half of all fines thus collected shall be paid 
to the owner of the trees injured or destroyed; the other half shall be paid into the 
school fund. 

Sec. 9. That this act shall not apply to any person that is occupant of any busi- 
ness lot without jiis consent. 

Sec. 10. That when any person shall plant and properly cultivate for the terra of 
five years, six rows of trees, eight feet apart, and the trees four feet apart in the 
row along either the north section or the half section line, running east and west, 
said rows to be not nearer to the said north section or half section line than four feet 
or to the south line of any road which may be laid out on said north section or half 
section line; or when any person shall fill out to the standard above prescribed, and 
keep the same in a proper state of cultivation for the time above stated, any rows 
of trees that may have previously been planted along said north section or half sec- 
tion line, it shall be the duty of the coun*^ commissioners to pay such person, by 
warrant on the county treasurer, a sum of money, amounting to three dollars and 
thirty- three cents per acre, for each acre so planted and cultivated annually, so long 
as the same is planted and kept growing and in a proper state of cultivation, 
for a period not to exceed the space of five years, and to an extent not to exceed 
three acres of land. 

Sec. 11. It shall be the duty of the assessor of each precinct to make proper exam- 
ination and report to the county commissioners, at the time of his annual report, the 
condition of all timber so planted and cultivated under the provisions of this act. 

How flrinly the tree-planting idea has taken hold of the people of 
Nebraska is farther shown by a joint resolution adopted by the last 
legislature, and approved April 4, 1895: 

Whereas the State of Nebraska has heretofore, in a popular sense, been desig- 
nated by names not in harmony with its history, industry, or ambition ; and 

Whereas the State of Nebraska is preeminently a tree-planting State ; and 

Whereas numerous worthy and honorable State organizations have, by resolu- 
tion, designated Nebraska as the "Tree Planter's State;" Therefore, be it 

Resolved by the legislature of the State of Nebraska^ That Nebraska shall hereafter, 
in a popular sense, be known and referred to as the "Tree Planter's State." 

To this may be added, not inappropriately, another joint resolution 
adopted at the same session, which is an outgrowth of the same senti- 
ment as that which led to the adoption of the popular name, " Tree 
Planter's State.'' 

Whereas, the adoption of a State floral emblem by the authority of the legis- 
lature would foster a feeling of pride in our State and stimulate an interest in the 
history and traditions of the Commonwealth: Therefore, be it 

Resolved, That, the Senate concurring, we, the legislature o^ Nebraska, hereby 
declare the flower commonly known as the "Golden Rod" (Solidago serotina) to be 
the floral emblem of the State. 

Approved April 4, A. D. 1895. 
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The Hon. Henry K. Corbett, State superintendent of public instruc- 
tion, says: 

The effect of Arbor Day it will be impossible to estimate in figures or statistics. It 
has resulted in stimulating a pride in the resources of Nebraska and a sentiment in 
favor of extending and preserving our forest areas. It is observed and talked about 
in e^ery school room, and through its influence millions of trees have been planted 
and cared for annually throughout the State. 

To these testimonies may be added the following recent statement of 
the Hoif! li. W. Furnas, who, as governor of Nebraska, issued the flret 
Arbor Day proclamation and who has watched with interest the prog- 
ress and results of the day's observance ever since: 

No observance ever sprang into existence so rapidly, favorably, permanently, and 
now so near universally throughout the whole civilized world as that of '* Arbor Day." 
It originated less than a quarter of a century since, and has been adopted, in some 
form or other, in all the States and Territories of this Union, and in nearly all for- 
eign civilized countries, increasing in popularity wherever known. 

The words "Arbor Daj'" are attractive to the eye — to read in print and to meditate; 
they are rythmical to utter and to the ear. The word "Arbor" carries with it most 
pleasant' remembrauces to the young and projiise to the older — "a bower, a seat 
shaded by trees." What more enticing and enchanting to refined aesthetic taste 
and mind than such retreat, such rest, shelter, protection? This characteristic alone 
makes it worthy of a permanent place in 6ut civilization. 

Its economic worth, because of its asefulness among all classes of people, com- 
mends it with equal force. 

Its origin was prompted by a desire to ward off the rigorous winds of northwestern 
prairies, and to supply fuel as well. Its accomplishments in this respect are already 
beyond pecuniary computation. Through the instrumentality of its observance in 
Nebraska many thousands of acres hitherto bleak, worthless, undesirable prairie 
lands have been clad with millions of trees, thus converting them into valued forest 
groves, fruitful orchards, prosperous homes, with happy people as occupants. A 
great commonwealth has been built on the foundation "Arbor Day," and within the 
recollection of those who participated in "laying the corner stone." 

The influence of tree planting on the western prairies, influencing climate con- 
ditions for good, is found to be next to incalculable — retaining moisture and breaking 
the force of sweeping winds. Growing out of this climatic revolution is the greater 
result of increased crop products. 

Records show the number of trees planted in Nebraska since the inauguration of 
"Arbor Day" running into billions. Instances are also of record, where the earlier 
planted and more rapid growing varieties of trees which were used have been 
already converted into sawed lumber, of which residences and other buildings have 
been constructed. 

It has been deemed proper to present in this extended manner an 
account of the inauguration, establishment, and progress of the Arbor 
Day institution in Nebraska as an illustration not only of what the 
observance of the day has effected in a particular State, but of what it 
is effecting in many other States and may be expected to do wherever 
it is established. 

To show that similar results have followed the introduction of Arbor 
Day in other States, it will be enough to cite briefly the testimony of a 
few superintendents of public instruction, persons who possess the best 
means of information upon the subject, 
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Superintendent Sabin, of Iowa, well known for tlie preat interest he 
has taken in the proper observance of Arbor Day, says: 

Arbor Day has been regularly obaerred in Iowa since it waa iuHtitiit4'd In 1887. It 
is tbe custom of this department to issae an Arbor Day annual for free diatribiition. 
Special care is taken that one reaches every school in the State. 

Although there is no legal requirement, the da}' is very generally observed by the 
schools, and in many cases by citizens. It is proper ^o say here that our school law 
requires every board of directors to set out and properly care for at least twelve 
shade trees on each school grounds not already provided with suitable slyule. 

The influence of such an observance is very excel lent, although, as in other good 
^work, perseverance is necessary to success. We intend to continue the custom from 
year to year. 

The superintendent of public instruction in Wyoming sayH: 

The day is observed by the planting of trees and appropriate exercises in each 
department of our schools. 

A great degree of interest is manifested by the children and peoplt* generally and 
seems to be increasing. Pupils look forward with great pleasun* to the planting and 
naming of their trees. In a great many schools each child contributes toward the 
haying of a tree, and in after years watches iUt growth very carefully. 

Particular interest, I think, is shown in this day in Wyoming for the reason that 
we have so few native trees and it requires so much care to cultivate them. 

E. B. Prettyman, secretary of the Maryland board of education, says: 

The day is observed universally by the public schools of the State. Great int ;rest 
io manifested, which I believe to be increasing. I believe the oft'ect of the observ- 
ance of Arbor Day is very beneficial in cultivating a love for trees and for the 
adornment not only of school lots with trees, vines, and flowers, but that this culti- 
vation extends to the families and homes represented in the schools. 

Hon. J. M. Carlisle, superintendent of public instruction in Texas, 
says: 

Washington's birthday, February 22, is observed in this State as Arbor Day. It is 
observed as a holiday, and is devoted to the planting of trees, Khrubs, flowers, and 
the general ornamentation of public buildings and grounds. The patriotic exercises 
appropriate to Washington's hirthday blend beautifully with the observance of 
Arbor Day. 

The effect of the observance of the day is wholesome. Interest in the study of 
trees, shrubs, and flowers is stimulated, appreciation of the wonders and beauties 
of nature is heightened, and the sentiment in favor of both physical and moral clean- 
liness is greatly strengthened, while patriotic feelings are aroused and the people 
are drawn together by the contemplation of so many great themes in which all have 
a common interest. 

The superintendent of public instruction in North Dakota says: 

The degree of interest in the observance of the day is increasing, and the effect 
upon pupils of the schools and the public generally is gratifying in the same degree 
Tvhich marks the increasing observance of the day. 

Hon. A. B. Poland, State superintendent of public instruction in 
New Jersey, says : * 

Ever since the adoption of the act for the observance of Arbor Day (1884) the 
observance has been universal throughout the State, and, in general, eminently sat- 
isfactory. I am of the opinion that, after eleven years' experience, the interest taken 
in the observance of Arbor Day has in no respect diminished. This would be a 
remarkable phenomenon were it not that the end subserved were generally recog- 
nized to be a useful one. 

10578 2 
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I am of the opinion also that the partioipation of the schools and, to a consider- 
able extent, the citizens in the observance of Arbor Day has resulted in a moral and 
aesthetic improvement that may be clearly discerned. 

New York was late in adopting Arbor Day by legal provision, though 
the day had been more or less observed for several years; but no State, 
since the enactment of the " act to encourage arboriculture '^ (1888), has 
been more active or efficient in the observance of Arbor Day. Hon. 
Charles R. Skinner, State superintendent of public instruction, speak- 
ing of the passage of the act, says : 

Without doubt one of the effects of this legislation has been to aronse a deeper 
interest in trees and flowers among pupils and people. We hear more in these days 
concerning the preservation of our forests than before the enactment of the law. 
Our school grounds are kept in better condition and the trees about our school- 
houses are better protected. In thousands of cases trees so planted on Arbor Day 
have been named for men and women prominent in education and in our history 
generally. 

The manuals which have been issued by the department of public 
instruction from year to year, and the larger and very noteworthy manual 
compiled by Mr. Skinner himself, testify abundantly to the vigor with 
which the Arbor-Day propaganda has been promoted in New York. 
Those manuals have been freely drawn upon in the preparation of the 
present publication. 

The number of trees planted in New York on Arbor Day is officially 
stated by Mr. Skinner as follows: 1889, 24,1665 1890, 27,130; 1891, 
25,786; 1892,20,622; 1893,15,973; 1894,16,624. 



STATES AND TERRITORIES OBSERVING ARBOR DAY. 



states. 



Alabama ... 

Arizona 

Arkansas. . . 
California .. 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 



Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

Mississippi — 

Missouri 

Montana 

Nebraska 

Kevada 



Year of 
first observ- 
ance. 



1887 
1890-91 



New Hampshire. 



1886 
1885 
1887 
1886 
1887 
1886 
1888 

1884 
1887 
1875 
1886 
1888-89 
1887 
1889 
1886 
1885 
1876 
1892 
1886 
1887 
1872 
1887 
1886 



Time of observance. 



22d of Februarv. 

First Friday after 1st of February. 



Third Friday in April. 

In spring, at appointment of governor. 

Januarv 8. 

First Friday in December. 

Last Monday in April. 

Date fixed by governor and superintendent of public 

instruction. 
Date fixed by superintendent of public instruction. 

Do. 
Option of governor, usually in April. 

Do. 
Option of parish boards. 
Option of governor. 
Option of governor, in April. 
Last Saturaay in April. 
Option of governor. 

Do. 
Option of board of education. 
First Friday after first Tuesday of April. 
Third Tuesday of April. 
22d of April. 
Option of governor. 

Do. 
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States and Territories Observing Arbor Day — Con tinned. 



States. 



U'ew Jersey — 
Hew Mexico . . . 

'New York 

l^orth Carolina 
I*«ortb Dakota.. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania.. 
Hhode Island . . 
Sonth Carolina. 
South Dakota. . 

Tennessee 

Texas 

"Vermont 

Virginia 

West Virginia. 

Wisconsin 

Wyoming 

Washington . . . 



Year of 
first observ- 
ance. 



1884 
1800 
1880 
1803 
1884 
1882 



1880 
1887 
1887 
Uncertain. 
1884 
1875 
1800 
1885 
1802 
1883 
1880 
1888 
1802 



Time of observance. 



Option of ffovernor, in April. 
Second Friday in March. 
First Friday after May 1. 

6th of May, by proclamation of governor. 
In April, by proclamatiou of governor. 

Second Friday in April. 
Option of governor. 

Do. 
Variable, 

()ptiou of governor. 

November, st designation of county superintendents. 
22d of February. 
Option of governor. 

Fall and spring, at designation of superintendent of schools. 
Option of governor. 

Do. 

Do. 



Only the following three States or Territories fail to observe Arbor 
Day: Delaware, ludian Territory, and Utah. In Delaware the day is 
observed in some localities, and the same is probably true in Utah and 
the Indian Territory. 



ARBOR DAY CELEBRATIONS. 

While the object of Arbor Day, as originally 
instituted, was to secure the planting of trees 
on a large scale and for economic purposes, in a 
region nearly destitute of trees and where the 
need of them for fuel as well as for shelter was 
strongly felt, now that its observance has spread 
all over the country and has become almost uni- 
versally connected with the schools, nowhere is the 
day welcomed with more of zest and enjoyment than in 
those parts of the country where trees are most abundant. 
The value of Arbor Day observances in connection with our 
schools, therefore, is not to be measured so much by the number of 
trees planted at a given time as by the tree spirit implanted in those 
engaged in the observance, by the knowledge of tree life incidentally 
gained, and the feelings and principles engendered or promoted and 
their after influence upon life and character. The value of Arbor Day 
is not so much in its present enjoyments for a day as in what it does by 
preparing our growing youth to be useful and happy men and women 
when they reach the position of influence and responsibility, when the 
duties of public and social life and the molding and direction of social 
and political affairs are to be transferred from those who now control 
them and are to be assumed by themselves. 
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It is much in favor of tbe day and its appropriate observance that it 
may afford such opportunities for bringing the young so pleasantly into 
contact with Nature, and opening their minds in their most impressible 
time to her healthy and happy influences. It is good to take the pupils 
out of the schoolroom for a day into the open air, into Nature's school 
place. And it would be a good thing if they could be taken into the 
fields and groves, under the judicious guidance of their teachers, not 
only once a year, but oftener. An occasional half-holiday thus taken 
would be of more real benefit, more instructive, than any equal i)ortion 
of time spent in the schoolroom. It would be taking the children to 
the original fountains of knowledge, where they would gain it at first 
and not at second hand. Fresh flowers are better than those of the 
herbarium. It would, give scope and stimulus to their observing facul- 
ties, the first to open and the first which offer themselves to be trained 
for proper use, on whose proper use also the success and happiness of 
after life chiefly depend. As Wordsworth says: 

Nature never did betray 
The heart that loved her; 'tis her privilege, 
Through all the ^'ears of this our life, to lead 
From joy to joy ; for she can so inform 
The mind that is within us, so impress 
With quietness and beauty, and so feed 
With lofty thoughts, that neither evil tongues, 
Kash judgments, nor the sneers of selfish men, 
Nor greetings where no kindness is, nor all 
The dreary intercourse of daily life 
Shall e'er prevail against us, or disturb 
Our cheerful faith that all which we behold 
Is full of blessing. 

It had been a thousand times better for some if, instead of moiling 
over books in the schoolroom, they had been allowed to spend more of 
their younger days in the open world, the school of Nature, to be com- 
panions of the birds, listening to their songs and learning their habits, 
strolling along the brooks, following their windings through wood and 
meadow, and coming home laden with the treasures which Nature is ever 
ready to bestow upon the youngest child or the oldest man who has an 
eye to see and a heart to feel their beauty. 

Happily, the methods of the schoolroom are better than they were, 
though there is still room for improvement. Nature studies have found 
some place in them. But these would be made more interesting and 
more effective if teacher and pupils together were offcener to get face to 
face with Nature herself, the great teacher. 

METHODS OF OBSERVING ARBOR DAY. 

The observance of Arbor Day may be as various in method as the 
tastes and inclinations of those engaged in it. Much will depend upon 
the teacher ; much, also, upon the character of the school and the age 
and previous training of the pupils. If the teacher has a moderate 
share of inventiveness there will be little diflficulty. The chief thing 
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is to liave the pupils interested in what they do, and if they are taken 
into confidence by the teacher aud invited to oiler suggestions, they 
will often make a plan so sensible and satisfactory as almost to relieve 
the teacher from any harden of care in regard to it. 

Of course it is presumed that the pupils are, to some extent, pre- 
pared beforehand for the celebration of Arbor Day by having it spoken 
of by the teacher and its objects explained, and that there has been 
mote or less talk on the part of the teacher and readings about trees 
and plants and some familiarity with them and with the elements, at 
least, of vegetable physiology. It is supposed also that the history 
and character of distinguished persons in honor of whom it is proposed 
to plant trees will have been studied. 

As the time of celebration draws nigh, therefore, let there be a con- 
ference between teacher and pupils as to the method to be adopt^. 
First, as to the tree planting. Where is it to be — on the school ground 
or on some highway, or in some park Y Is it to be done by the school or 
schools alone, or in cooperation with a larger general movement of the 
inhabitants of the place for the improvement of its appearance by a 
systematic planting of trees on the streets and elsewhere! How many 
trees will the school undertake to plantf What kinds of trees will 
they plant! The decision of the last question will depend upon 
where the planting is to take ])lace and whether it is to be done by the 
school alone or in concert with others. If the planting is to be upon the 
school premises, it may be desirable to plant different trees from those 
which might be selected for the street or the park. If the planting is 
to be done in concert with others, a village improvement society for 
instance, then the choice of trees will proj)erly be left to such society. 

But these preliminary questions having been decided, in order that 
all may go smoothly on Arbor Day, and to provide against the impedi- 
ments of unfavorable weather at that time, it is desirable to have a com- 
mittee of the older pupils appointed to see that the designated trees are 
procured beforehand, and that holes are properly prepared for their recep- 
tion, so that there may be no unnecessary delay at the time of planting. 

These arrangements having been made, it remains to be decided with 
what ceremonies or exercises the tree planting shall be accompanied. 
The programme in this respect will be more or less elaborate according 
to the age of the pupils, the customs of the place, and the extent to 
which the Arbor Day spirit has been already developed. But let it be 
remembered that this is eminently the children's day, and that we all 
like ceremonies, on special occasions at least. And if the grown-up 
man needs drum and fife, epaulets and plumes and banners, and the 
measured march and countermarch to make his soldiering satisfactory, 
the children may well be invited on Arbor Day to march along the 
streets to the music of their own familiar songs, wearing such scarfs 
and badges as they choose to decorate themselves with, and carrying 
aloft their banners with the pride of young patriots and scholars. 
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It will be well for tlie jmpiLs to assemble witli their teacbers at the 
schoolroom in the morDing and spend a portion of the day — parents 
and friends being present also^in listening to addresses from anywho 
may have been invited beforehand to speak to them. Essays may also 
be read by the older pupils. These may be interspersed with songs 
and recitations and familiar talks abont trees and plants. Later in the 
day, in the afternoon, perhaps, the planting of the trees will tafee 
pla«e, songs, addresses, and recitations accompanying the plantiil^ of 
each tree. The character of the weather will determine how mncb of 
the exercises shall take place in the open air and how much in the 
schoolroom or elsewhere. It is the custom in some places, and a very 
good custom it is, for all the schools to come together at some central 
place, after the planting is ^nished, and for the older people, who have 
bjen engaged in tree planting, to meet with them and all report what 
they have done, and end the day with an hour or two around a well- 
spread table, and with mnsic, songs, and perhaps pleasant games. 



ADDRESSES AND EXTRACTS. 

The followiug address by Hon. J. Sterling 
Morton, delivered April 22, 1887, at the State 
University, Lincoln, Kebr., has a fitting place in 
a manual of Arbor Day: 

ARBOR DAY: ITS ORIGIN AND GROWTH. 

Ladies and Gentlemen: Just as stars iu the aliy 

brighten all the firmaDietit with light, bo holidajB attd 

anniverBaries comuiemoTate exalted chaiacters, recall 

noble deeds, and perpetuate pure princiiilea, illumine the arena of hnman life, and 

light up the higher pathways for mauly effort and ambition. 

Ordinary holidays are retrospective. They faouoi something good and great which 
has been, and, by its exaltation, commend it to the emulation of mankind. Thus the 
past is mode to ioBpire the present, and the present to reach into &nd influence the 
immeaBurable and unknowable future. 

Bnf'Arlior Day" — Nebraeka'a own home-invented and home-instituted anniver- 
sary—which liHS been already transplanted to nearly every State m the American 
Union, and even adopted in foreign lands, is not like other holid&ys. Each of those 
reposes upon the past, while Arbor Day proposes for the future. It contemplates, 
not the good and the beautiful of past generations, hut it sketches, outlines, estab- 
lishes the useful and the beautiful for the ages yet to come. Other anniverBaries 
stand with their backs to the future, peering into and worsbippiDg the past; but 
Arbor Day faces the future with an affectionate solicitude, regarding it as an artist 
his canvas, and etches upon our prairies and plains gigantic groves and towering fbr- 
estsof waving trees, which shall for ourposterity become consummate living pictures, 
coriipared to which the gorgeous colorings of Rnbens are tame and insignificant. 

The wooded landscape in sunlight and in shadow, which you— in the trees you 
have planted to-day — liave only faintly limned, shall in the future fruition of their 
T beauty compel the admiration and gratitude of men and women now nnbom, 
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who shall see with interest and satisfaction their symmetry and loveliness. As one 
£riend hands to another a bouquet, so this anniversary sends greetings and flowers, 
foliage and fruit, to posterity. It is the sole holiday of the human family which 
looks forward and not backward. 

Arbor Day originated in Lincoln on January 4, 1872. Upon that day the festival 
was instituted by a resolution of the Nebraska State board of agriculture. It was 
my good fortune to have thought out this plan for popularizing arboriculture and to 
have originated the term or phrase "Arbor Day'' and to have written, submitted, 
and advocated that resolution, and thus to have established this anniversary. It 
will grow in popular esteem f^om year to year, until finally it shall be observed uni- 
versally throughout the Union of American States. 

It has become the scholastic festival of our times. Common schools, colleges, and 
nniversities have taken its practical observance under their own special and intelli- 
gent direction. The zeal of youth and the cultured love of the beautiful combine to 
perpetuate and to popularize it. 

That which should survive in America must harmonize with education and refine- 
ment. Whatsoever the schools, the teachers, and the pupils shall foHter and encour- 
age, shall live and flourish, mentally and morally, forever. Students, scholars, and 
philosophers have ever been associated with trees and their conservation. The 
Academeia of Athens where Socrates and Plato taught was only a grove of plane 
trees. There rhetoric, logic, and philosophy were given to the youth of Greece by 
those majestic men, whose great thoughts more than two thousand years after their 
death are still vitalizmg and energizing the world of mind. The 'plane tree that 
Agamemnon planted at Delphos; the one grown by Menelaus, the husband of Helen 
of Troy; and that one which so charmed Xerxes with its surpassless beauty, when 
invading Greece with his great army, that he remained one entire day wrapped in 
its admiration, encircling it with a gold band, decking it with precious jewels, hav- 
ing its figure stamped upon a golden medal, and by his delay losing his subsequent 
battle with the Greeks — these are all historic trees and yet strangers almost to the 
average reader. 

But the beautiful avenues and tranquil shades of the grand plane tree, which 
adorned the Academeia of Athens, are familiar to every student. The voice of 
Socrates mingled with the music of their waving boughs and Plato mused beneath 
their far-extending shadows. Thus the first fruits of philosophy are borne to us 
with the fact that Grecian civilization was a tree-planting civilization. And the 
transmitted wisdom of those ages illustrates how marvelousiy trees and learning 
have always been intimately associated together. 

Upon the inner bark, called "liber,'' of trees came the annals, the lore of all the 
ancient world's written life inscribed by the stylus. Not only from tree bark has 
the intellect of man taken the record of its early development, but even the word 
''library," which embraces all the conserved thoughts of all the thinking ages, 
comes from the inner bark of a tree. And the word "book," take either derivation 
you choose, comes from one in German or Saxon or Scandinavian, meaning beech 
wood, because in the dawn of learning all records were written on beech boards, 
and the leaf and the folio which make up the book came to us also from the trees. 

But leaving ancient times, ceasing to trace tree ancestry from words, and reluc- 
tantly remaining silent as to many delightful delusions concerning the sacred groves 
of Greece and Rome and their storied genii, who gave wisdom to sages and judgment 
to lawmakers, and skipping likewise all the tree lore and tree metaphor in the 
Bible — and that is indeed self-denial on an occasion like this — let us see how forests 
and our English ancestry are indissolubly connected, and how, by the very law of 
heredity, we should all become amateur foresters. 

The Druids first planted forests and groves in England. In the misty twilight 
between barbarism and civilization the teachers and students of Great Britain were 
Druids. All their discourses and ceremonies transpired in the oaken groves and 
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sacred orchards of their own planting, and Pliny declares the word ^'Dmid'' to 
have come from the Greek word drus — an oak. And while no Druid oaks now 
remain, there are still in England many very venerable trees. Among them are the 
Damory oak, of Dorsetshire, 2,000 years of age; Owen Glendower's oak at Shelton, 
near Shrewsbury, from the branches of which that chieftain looked down upon the 
battle between Henry IV and Henry Percy in 1403. The great oak of Magdalen 
College, Oxford, was a sturdy sapling when nine hundred years ago Alfred the Great 
founded that institution of learning. It received injuries during the reign of 
Charles I which at the close of the last century caused its decay and death. 

Windsor Forest is notable also for its majestic oaks of great age, one of them 
known to have withstood more than a thousand years of winter and summer storms. 
Not many decades have passed since Heme's oak, which had borne that hunter's 
name from the reign of Elizabeth, was blown down. In the Merry Wives of Wind- 
sor, Shakespeare has told its story. Elizabeth, who was first saluted at Hatfield as 
''the Queen of England,'' in the shade of the towering trees of oak which line its 
broadest avenues, greatly encouraged agriculture, and was among the first English- 
speaking advocates of forestry. 

When Columbus was seeking a uew world, his crew, anxious and incredulous, even 
uuto mutiny, the waves bore out to his ship twigs and foliage from the forests of 
the unknown land, giving him hope, faith, victory even, as the dove with the olive 
branch had carried God's peace to Noah ceuturies before. 

Nearly two hundred years after Columbus came the Puritans, and then began the 
war upon the woodlands of America. Since then, ax in hand, the race has advanced 
from the Atlantic Seaboard westward for more than two centuries, devastating forests 
with most unreasoning energy, always cutting them down, and never replanting 
them. Hewing their way through the Eastern and Middle States, the pioneers have 
wantonly destroyed without thought of their posterity millions upon millions of 
acres of primeval woodlands. 

Cleaving right and left through Ohio, Michigan, and Indiana, felling giant trees, 
rolling them into log heaps aud destroying them by fire, emigration emerged upon 
the treeless plains of Illinois and the Northwest. 

Nature teaches by antithesis. When sick we learn to value health ; when blind 
we realize the beneficence, the surprising and delicious sense of sight ; when deaf 
we dream of the music we loved to hear, and melodies forever dead to the ear float 
through the mind that is insulated from sound like sweet memories of thd loved 
and lost. So these treeless plains, stretching from Lake Michigan to the Rocky 
Mountains, were unfolded to the vision of the pioneer as a great lesson to teach 
him, by contrast with the grand forests whence he had just emerged, the indispen- 
sability of woodlands and their economical use. Almost rainless, only habitable by 
bringing forest products from other lands,, these prairies, by object teaching, incul- 
cated tree planting as a necessity and the conservation of the few fire-scarred forests 
along their streams as an individual and public duty. Hence out of our physical 
environments have grown this anniversary and the intelligent zeal of Nebraskans in 
establishing woodlands where they found only the monotony of plain, until to-day 
this State stands foremost in practical forestry among all the members of the Amer- 
ican Union. 

An arboretum is to tree culture what a university is to mental life. The skilled 
forester gathers in the former all varieties of trees, studies the habits and require- 
ments of each, and stimulates growth and defines forms by all the appliances of his 
art. In the universities are collected human intellects of all types and all degrees 
of strength and quickness. Here, as among the trees, are all the inexorable and 
ineffaceable results of the operations of the law of heredity. Here, as in the 
arboretum, we are taught that though nurture may do much, nature does most. 

The Cottonwood can never become an oak, but it can pass the oak in the race for 
maturity. It can even aid the oak to become more stately in form, to grow straighter 
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and taller than when left to itaelf, withoat the competition of more swiftly shooting 
trees. A row of acorns planted between two lines of infant cottonwoods will come 
up and make an e£fort to reach sunlight, np beyond the shadows of their soft-wood 
competitors, which oaks never make when planted by themselves. Thus in the 
arboretnm the less is made to act as a nurse and guardian to the more valuable 
timber. At Arbor Lodge some years since, in 1865, I plauted a long row of black 
walnuts between two ranks of swiftly growing soft-wood trees — maple on one side 
and Cottonwood on the other. During these twenty years I have watched the 
walnuts growing symmetrically and beautifully to great height, in their struggle to 
reach the light up and beyond the shade of their less valuable contemporaries and 
co-tenants. They are higher, better trees than they would have been without the 
rivalry of their neighbors— their classmates. 

80 mind by contact with mind and struggle of brain with brain is improved. The 
mediocrity of one is almost obliterated by contests with the superiority of another. 
Jnat as trees seek — must have — sunlight, just as they reach up into the sky for it out 
from shade, so the mind in competitive seeking after knowledge ever exalts itself, 
perfects and embellishes itself. A dull brain developing in solitude is dwarfed and 
gnarled like alone oak on the prairie ; but associated with the sharp, quick perceptions 
of its superiors, it becomes a better brain, and bestows benefits upon mankind where 
in solitude it would have withered into fruitlessness. The wonderful similitudes 
between tree life and human life are almost innumerable. They have been recog- 
nized in all ages, and man's metaphors for all that is beautiful, useful, desirable, 
and inmiortal have been, since written lauguage begun, largely drawn from sylvan 
life. The ''Tree of Knowledge," the *'Tree of Liberty," the "Tree of Everlasting 
Life'' have been planted in all poesy; they have bloomed iu all literature from the 
remotest of historic times. Books not drawing simile, metaphor, or other figure of 
speech from tree life have been rare indeed. Hut the most beautiful tree, with its 
sheltering arms audits many-voiced foliage singing iu the breeze, dancing in the 
snnbeams, and motioning to its own reflections on the greensward mirror below, with 
all its lustrous burden of fruit or flowers shimmering in the light, hus a lower life 
invisible to us. Deep in the dark, damp earth its rootlets are groveling for exist- 
ence — seeking here and there all manner of rotten uess and feeding thereon with 
gluttonous avidity. Up in the clouds, gilded with sunshine, resplendent with color- 
ing, nods the stately head ; but down in the darkness and dirt are its supporters. 

And as trees thus lead a dual life, an upper and a lower, so does man. The intel- 
lect, the reason, bathes in the light of knowledge. It scales the height of the Arma- 
ment and reads the story of the stars. It descends into the profoundest depths of 
the sea and wrenches the secrets of creation from the rocks and shoals. Beautiful, 
synunetrical, flashing, and entrancing as a grand oak iu autumn when crowned with 
gorgeous gold and crimson and purple leaves is the sturdy mind of a mature man, 
who, in temperance and tranquillity, has during a useful life grown strong in 
knowle'^ge, in truth, fidelity, and honor. 

Man's intellectual life must dominate. His lower life must be subservient. His 
mentality, like the tree top with its foliage, flowers, and luscious fruit, alone bestows 
the blessings. That is man's higher life, and where it governs, man is man as nature 
meant man to be. The small trees of to-day's planting will develop into the groves 
and forests of the future. They will contribute the materials for ships, railroads, 
business edifices, and homes, to be used by those who are born in coming centuries. 

The almost infinite possibilities of a tvee germ came to my mind last summer when, 
traveling in a railway carriage amid the beautifully cultivated fields of Belgium, a 
cotton wood seed on its wings of down drifted into my compartment. It came like a 
materialized whisper from home. Catching it in my hand 1 forgot the present and 
wandered into the past to a floating mote like that, which had years and years 
before been planted by the winds and currents on the banks of the Missouri. That 
mote had taken life and root and growing to splendid proportions until in 1854 the 
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&x of the pioneers had vanquished it, and tho bbw, Beizing it with relentless, 
whirling teeth, had reduced it to Iitiiib«r. From its treehood evolved a human habita- 
tion, a home — my home— wherein a mother's love bad blossomed and fruited with a 
sweetness aarpassiug the loveliness of the rose and the houeyanckle. Thus from that 
former feathery floater in mid-air grew a home and all the ecdeoiing contentment 
and infinite satiBfactiou which that blessed Anglo-Saxon word conveya — that one 
word which means all that is worth living for and for which alone all good men and 

Here are a few acorns to-day ; to-morrow, a century hence, they are sturdy oaks, 
then ships, railroads, carriagea, and everything useful, and parts of homes which are 
all — in both poetry and reality — that is lovable, beantifnl, and snpremely tender in 
the career of hamanity from birth to death. The real of to-day was the ideal of 
yesterday ; the ideal of to-day will be the real of to-morrow. 

And as arboretutns are developing the infant forests, nursing tremendouB timbers, 
whence masts and spars and sills and joists shall emerge into swiftly sailing ships 




e marts of trade, which are to convey and c< 
times, BO in the achools, the collegea, and universities are growing the mental timber 
whence tho State shall cull in the near future tliose pillars and supports which aid 
to bear up fore\'er in America civil and religious liberty ; that is, freedom to think, 
freedom to speak, freedom to trade, freedom to develop individualism, and to asBert 
its oonscionauess of right without fear either of sectarian or partisan bigotry. Let 
us all, then, each in his vocation and sphere, plant wisely for the years to come, 
rather than dwell dejectedly upon the years gone and going — the farmer, his forest 
and otvliard, the teacher his science and morale. Improved materially by the former, 
intetleotnally by the latter, the world will well with gratitude to both. But tree 
planter and teacher united in one shall be declared the boat benefactor of modem 
tiiaea — the chief provider for posterity. 

On the lOtb day of July, 1886, ftTjm the crowded, hurrying streets of Loudon 1 
loitered into the solemn aisles of St. Paul's Cathedral. Around on everj' side were 
the statues of England's heroes. Upon tablets of brasa and marble were inscribed 
their enloginma. In fierce warfare on wave and field they had exalted English 
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conrage and won renown for England's arms. Nelson and Wellington, victors by 
sea and land, were there, and handreds more whose epitaphs were written in blood 
which, as it poured from ghastly wonnds, had borne other mortals to the unknown 
world. Few men who won distinction in civil life are entombed at St. Paurs, bat 
among them is the gifted architect, Sir Christopher Wren, in whose brain the con- 
cept of St. Paul's Cathedral had a mental existence before it materialized in massive 
marble. His epitaph is plain, brief, trnthfal, impressive; it Is one which each hon- 
orable man in all the world may humbly strive for and 1>ecome the better for the striv- 
ing ; it is one which every faithful disciple of horticulture, of forentry, will deserve 
from his friends, his family, and his country ; vast orchards which he has planted and 
the great arms of towering elms, spreading their soothing shade like a benediction 
over the weary wayfarer who rests at their feet, and all the fluttering foliage whis- 
pering to the wanton winds shall tell the story of his benefaction to humanity, arbor- 
phoning that epitaph with perennial fidelity, ''Si quseris monumentum, circnm- 
spice" — If you seek my monument, look around you. 

Appropriately followiug the address of Mr, Morton, some extracts 
from an address of the Hon. B. G. Korthrop, on Arbor Day, before the 
Massachusetts Horticnltaral Society, have place here: 

OBSERVANCE OF ARBOR DAY BY SCHOOLS. 

In this g^'and work initiated by Governor Morton [J. Sterling Morton], its appli- 
cation to schools was not named. The great problem then was to meet the urgent 
needs of vast treeless prairies. At the meeting of the American Forestry Associa- 
tion, held at St. Paul, Minn., in August, 1883, a resolution which I offered in favor 
of observing Arbor Day in schools in all our States and in the provinces of the 
l)ominion of Canada (the association being international) was adopted, and a com- 
mittee to push that work was appointed. Continued as their chairman from that 
day to this, I have presented the claims of Arbor Day personally or by letter to the 
governor or State school superintendent in all our States and Territories. My first 
efforts were not encouraging. By men in high positions Arbor Day was deemed an 
obtrusive innovation. It was no surprise to me when my paper on "Arbor Day in 
Schools,'' read at the National Educational Association (department of superintend- 
ence) at Washington, in February, 1884, called out the comment, "This subject is 
out of place here.'' Though that paper was printed by the United States Bureau of 
Education, it was a grateful surprise that the next meeting of the National Educa- 
tional Association, held in August of the same year, at Madison, Wis., with an 
unprecedentedly large attendance, unanimously adopted my resolution in favor of 
Arbor Day in schools in all our States. 

The logic of events has answered objections. Wherever it has been fairly tried, it 
has stood the test of experience. Now such a day is observed in forty States and 
Territories in accordance with legislative act, or by special recommendation of the 
governor or State school superintendent, or the State grange, or the State horticul- 
tural and agricultural societies, and in some States, as in Connecticut, by all these 
combined. It has already become the most interesting, widely observed, and useful 
of school holidays. 

Arbor Day has fostered love of country. Now that the national flag with its forty- 
four stars floats over all the schoolhouses in so many States, patriotism is effectively 
combined with the Arbor Day addresses, recitations, and songs. Among the latter, 
the "Star Spangled Banner'* and •'America" usually find a place. Who can esti- 
mate the educating influence already exerted upon the myriads of youth who have 
participated in these exercises? 

To the teaching of forestry in schools, it is objected that the course of study is 
already overcrowded — and this is true. But I have long urged that trees and tree 
life and culture form a fit subject for the oral lessons now common in all our best 
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schoolH. When agent of the board of edncation of Massachnsetts I sometimes took 
to the schools and institutes a rollectioii of our common woods, as an object lesson, 
one of many aids in observation, discriminating wood by the grain. The same phm 
was occasionally tried in Connecticut, and with good results. To give one of many 
illustrations: A citizen of Norfolk, Conn., offered eighteen volumes of Appleton's 
Science Primers to any pupil who should gather and arrange the largest and best 
collection of the different kinds of wood, shrnb, or vine growing in that town. 
Great interest was awakened, and 185 varieties were gathered by all the competitors, 
of which the collection of Washington Beach (who won the prize) numbered 125. 
What n discipline in quickness and accuracy of perception those schoolboys gained 
while exploring the fields, hills, and mountains of this large town, and discriminat- 
ing all these varieties by the grain or bark! With no interruption of studies, there 
was a quickened zest and vigor for school work, and, best of all, that rare and price- 
less attainment, a trained eve. * • * 

Thost^ talks nn trees, which Superintendent Peaslee says '' were the most profitable 
lessons the pupils of Cincinnati ever had in a single day/' occupied only the morning 
of Arbor Day, the afternoon being given to the practical work. Since 1883 onr 
schools have rendered new service to the State as well as to their pupils by leading 
them to study the habits of trees, and appreciate their value and beauty — thus tend- 
ing to make practical horticulturists and arborists. How many of these children in 
maturer years will learn from happy experience that trees, like grateful children, 
bring rich filial returns, and compensate a thousand fold for all the care they cost. 
George William Curtis says, ''Arbor Day will make the country visibly more beauti- 
ful year by year. Every school district will contribute to the good work. The 
schoolhouse will gradually become an ornament of the village and the children will 
be put in the way of living upon more friendly and intelligent terms with the bounti- 
ful nature which is so friendly to us." 

Kindred in sentiment with the address of Secretary Morton and the 
remarks of Dr. Northrop are the following words of Dr. E. E. Higbee, 
the late distinguished State superintendent of public instruction of 
Pennsylvania : 

ARBOR DAY FOR THE COMMONWEALTH. 

Recognizing the peculiar fitness of tlie executive proclamation fixing an Arbor Day 
for the Commonwealth, it has been our eff'ort and pleasure to make it in every way 
as efficient for good as possible in relation to our public schools. Here, among the 
children, habits of thought and feeling in regard to the benefits and uses of tree 
planting can be formed, which will deter them, it is hoped, from that destructive 
greed which has forgotten the value and beauty of green woodlands and parks, and 
the glory of shadowy hills and leaf-hidden streams where the trout snaps the unwary 
fly and the liverworts peep out from the dewy moss and wake-robins nod their heads 
to the answering ferns. Children need, in their innocent up-springing, to have room 
to get away from the garish sun and rest, as upon a mother's bosom, in the twilight 
silence of the growing woods. We have endeavored to keep in view, so far as pos- 
sible, the educational power of such things by urging that our school grounds he 
supplied with shade trees and shrubs and flowers, and that the naked walls of our 
school buildings be trellised over with vines. Children feel most deeply the ministry 
of that which charms the eye. 

We are what sun and winds and water make us ; 
The mountains are our sponsors, and the rills 
Fashion and win their nursling with their smiles. 

Unconsciously each impression of such character sinks into the tender depths of 
their souls and there it remains as in reflection do the willows in the placid stream. 
In fact, the scenes of nature are perennial companions, growing more friendly from 
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1 may be, ure «ver eiitf ciui; tlit study 
en to our iirlB. "The aheiiherd," as 
twortli, "in liftif a HhepbeTd on thu 
a uf waterfalls and inland notiudB of 
B and tietia; and in the boaom of thodeep HeeH luoiiiitains, hpfh Hid furniH uf iilip«p 
tb&t grazed on verdant hillH." 

Arbor Day, repeated ia our Bchouts from year tu yuar, will i-iilli 
of natare, will lead oar children tu valne Btudiuna walks aliilig o 
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year to year. Those most familiar, wherevur <> 
of our imaifi nation and often giving direct ion i 
witli exqnisite pathos has been said by Woi 
stormy sea, and hears in piping shrondH tbi- 1 



dy Bweejis of hnrveHt lifida and 



aod. throngh our winding vaUe;i 
iii«adowB, and into our bosky dells to wuken 
teoue E«ho to give them answer from her inoKsy 
csonch. 

Theie ia, indeed, a power and it ruJtnriug beauty 
in all this which every child may eiperienre if he 
will ; and Arbor Day serves to enforre it upon his 
thoQgfat. Why should not iiur nclioot rliiidren 
cherish a holiday which hrini^s them into direct 
sympathy with the sweet companiunbhip of man 
with natuTet Why shunlil tliey not offer tbvir iiiil 
in giving to our school -grounds green lawns over 
'which the wind-stirreil treeN may Hi'atti^r jjold and 
porphyry — whore the lan^^bing daSbdtlH may wel- 
como the returning BwalluHs, and glowing cluHtcrs 
of chrysanthemums may softeu the cold of autuuin 
winds with thoughtsofsunimerf Wiiy should they 
not sarround their school home, which they must 
sosnonleavefor the harah toil of liusinese life, with 
all that can make the memory uf it a joy fontverf 

VALUE AND USES (IF ARBOR DAY 

A very just tribute to tbe value and uses 
of Arbor Day will be foniid in the address 
of Prof. George Mull, of Fraiikliuaud Mar- 
sball College, iu connectitm with tlie observ- 
ance of the day at the High School, Lan- 
caster, Pa. : 

Arbor Day is no longer a novelty, Contiued here 
and thereto isolated districts, and attracting atten- 
tion in tbe minds of few as a conspicnous evi<lencu 
of an enlightened pnhlic aentiment in a few favored 
localities. A good thing is always sure to make its 
way, and it can not he Haid that this partivnliir 
gooil thing which claimp our consideration to-day 
'was slow in making its way into the heart at* jiublii:- school lifo throughout the 
length and breadth of our conntry. Scarcely heard of, barcty thought of, a 
few years ago, it was possible to make the statement, at the American Forestry 
Congreaa, laat December, that Arbor Day is now kept in nearly every State of the 
Union and in some of the Territories, and, indeed, in one State, South Carolina, 
a whole week is now devoted annually to tree planting. Such a rapid and wide- 
spread adoption of the oustom is a suflicieut indication of the merits of its claim to 
popular favor. It is hardly time yet to connt the cost and estimate the resulta, but 
from what has alreaily been done there can be no donbt that the practical benefits 
aocraing to the material well-being of the country from the faithful observance of tho 
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day, will; ia the neiur future, by the incontestable proof of what the eye may beholA, 
establish the wisdom of those who have the honor to be numbered among the found- 
ers of this most excellent institution. With reference to this phase of the sabject— 
the bearing it has upon the material prosperity of^the country — there can be no dif- 
ference of opinion. Everyone who is familiar with the statistics showing the rapid 
destruction of our forests will readily agree that there is urgent need that the pob- 
lic attention should be directed to tree planting, and there is no other mediam 
through which this can be so effectually accomplished as through the public schools. 
It was wisely ordered, therefore, that the public schools should be enlisted in the 
work of conserving the material prosperity of the State in this important respect. 

But while there can be no doubt that Arbor Day owes its institution primarily to 
economic considerations, and that upon this ground it met with so swift a response 
of popular recognition and interest, it is equally certain that the founders of the 
day builded better than they knew. For the broad and beneficent results flowing 
from this movement are not to be estimated in their sum total by the impressive 
array of cold figures in statistical tables — not even though they reach the enormoas 
proportions of ''605,000,000 trees planted in the single State of Nebraska, and now 
thriving there, where a few years ago none could be seen except along the streams; 
and this used to be called ' The Great American Desert,' where seventeen years ago 
the geographies said trees would not grow — and now the leading State of America 
for tree planting.^' 

But this, though it be a matter for congratulation and rejoicing, conveys but a faint 
idea of the importance of the day as touching the very springs of our social life by 
its intimate connection with the public schools of the Commonwealth. More than 
thid", if merely utilitarian or purely commercial considerations are to dominate oar 
reflections upon this day, then we have no hesitation in saying that the day had bet- 
ter not been instituted. For in the midst of the intense activity of the present age, 
when all around us we see the plainly marked tracks of that myriad-shaped spirit 
of the times, whose tendency is ever toward the practical and material side of life, 
and which can see little or no good in anything that has not its immediate fruitage 
in palpable results to be measured by the yardstick, weighed in scales, and counted 
up in bank books; when, in the significant language of a thoughtful public school 
man, "knowledge is no longer regarded as the wings wherewith we fly to Heaven, 
but the claws with which we burrow into the earth in search of its glittering treas- 
ures ;" when, in a word, we are confronted on all sides by forces that irresistibly impel 
us foward in the lines of practical pursuit with a natural leaning toward selfishness 
and greed ; under these circumstances, surely, there would seem to be no need to give 
impetus to a stream that has such a strong current of its own by making a special 
effort to set before the children of the Commonwealth the observance of this day, as 
an object lesson in tree plantings upon grounds of thrift and public economy alone. 

Happily there is another phase of the question which makes the celebration of 
Arbor Day altogether commendable. I refer to the educational value it possesses, 
which, indeed, is not to be estimated by the stores of useful knowledge clustering 
around it and finding through this channel an easy way into the mental equipment 
of the scholars. The wise teacher, to be sure, will not fail to utilize the occasion 
as one of the best means placed at his disposal for the purpose of imparting prac- 
tical instruction in the department of botanical science. The significance of this 
feature is not to be underestimated. It is of unquestionable importance, but there 
is still a higher importance attaching to the celebration of the day, viz, the cultiva- 
tion of a feeling for nature, by bringing us into touch and sympathy with the won- 
drous works of the Great Creator as revealed in the manifold forms of beauty — the 
endless variety of his handiwork throughout the vegetable kingdom. We are so 
wrapped up in our daily pursuits, so immersed in the things of flesh and sense that 
are of necessity involved in the unceasing struggle for existence and for a comforta- 
ble living, that the deeper spiritual forces of our being are in constant danger of 
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being soppressed. We need Bomething to draw us away from the hartlening condi- 
tioDB of a life centered in self and absorbed in the pnrely material asjMot of things. 
Especially do we need something to create and stimulate in the hearts of our chil- 
dren a genuine love for the works of natnre. This can not be done by the text-book 
study of botany — ^no more than %he treasures of literature can be appropriated and 
made a heart possession by the study of grammar. It can not be done by studying 
nature solely in the interest of scientific truth. 

To this, one of the world's greatest students of natnre, Charles Darwin, has borne 
conclnsive testimony. Indeed, it is inexpressibly sad to hear him in his later years, 
when the ''frontlet of olive culled far and wide'' was vying with the '' ivy leaf, the 
meed of learned brows'' to grace the chaplet of his enduring fame, declare in the 
undertones of lamentation that he could not endure to read a line of poetry, that 
Shakespeare was so intolerably dull as to nauseate him, that he had almost lost his 
taste for pictures and music, that fine scenery failed to cause him the exquisite delight 
it formerly did, and that his mind seemed to have becom^a kind of machine for grind- 
ing general laws out of large collections of facts, resulting in the atrophy of that 
part of the brain on which the higher tastes depend. '' The loss of these tastes," 
mark his words, ''is a loss of happiness, and may possibly be li^urious to the intel- 
lect, and more probably to the moral character, by enfeebling the emotional part of 
our iiatnre." • 

Let us take the lesson to heart. It needs to be heeded, for, in the strenuous efforts 
that are now being put forth, with the best of motives, to make our education more 
and more practical, the importance of cultivating the n^Hthetlc and moral faculties 
is only too apt to be overshadowed. It is possible to becomA too practical. " Rus- 
kin speaks of men so ' practical ' that they would turn the human race into vegeta- 
bles, make the earth a stable, and its fruit fodder. There are vine dressers and 
husbandmen," he says, "who love the com they grind and the grapes they crush 
better than the gardens of the angels upon the slopes of Eden; hewers of wood and 
drawers of water, who think that the wood they hew and the water they draw are 
better than the pine forests that cover the mountains like the shadow of God, and 
the great rivers that move like his eternity." For all such, nature speaks in no 
intelligible voice, MUton's grand epic has no meaning because it " proves nothing," 
the healthy and elevating tone of the writings of a Wood and a Jeiferies touches no 
responsive chord, and these loving interpreters of nature have their books rated 
"heavy" by the trade. "We observe the face of nature so little, that the few 
enthusiasts who have come to know her speak to us, when they would describe her 
beauties, in an unknown tongue." 

The planting of a tree, the tender care bestowed upon it, the eager watching for 
new developments in its growth, the tending of a flower bed, the training of a vine, 
will for many a child prove the "open sesame" into the charmed circle of those 
forces and factors of the natural world which purify, refine, and ennoble the heart 
of man. The process itself can not be indicated. It is secret, silent, past finding 
out. It is a growth — ^that subtle something, which is forever escaping the clutch of 
the keenest investigator, only to find easy access to the soul of him who hath eyes to 
see and ears to hear what is revealed of the Infinite in the finite order of creation. 

Powers tiiere are 

Th&t toach each other to the quick — in modes 

Which the gross world no sense hath to i>erceive, 

Ko soul to dream of. 

—[Wordsworth. 

Though we may not analyze these mysterious powers which touch us at every 
point of our natural environment, quickening our impulses, warming our affections, 
exalting our thoughts, purifying our tastes, enlightening our whole being, we know 
enough of them to prize them at their full value. Nor is this beyond the range of 
the practical. For what is more truly, more wisely practical, than to set in operation 
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forces and inflnenres that will contribnte to the personal happiness and comfort of 
the individual? What more practical, than to introduce into our homes au appre- 
ciative sense of the beautiful, the healthful, the useful in nature? It is but a step 
from the school to the home, and it is clearly the part of practical wisdom to make 
that step as fraught with beneficent results as it is possible to effect in the schooL 
A right feeling for nature means infinitely more than the planting of trees. By a 
necessary law of association, it embraces a wide range of conditions in our every- 
day life. It means a greater exhibition of tenderness, thoughtfnlness, and gentle- 
ness in our social intercourse ; it means a greater regard for orderliness, neatness, 
and beauty in our surroundings. A tree planted needs attention and care, -which 
can not be bestowed without entering into the genera] habit of the planter; it may 
need a box to protect it; the shrub or bed of flowers suggests the well-kept lawn or 
the more modest grassplat ; and these in turn point to a neat fence, a clean yard 
with trim walks, a painted house, and within, tidy rooms, decorated walls, pictures 
and books, good cheer and «com fort. It will be readily admitted that these tilings 
can not be, without afi'ecting wholesomely and only for good the moral tone of the 
family life, and, through it, that of the community. 

PLANTING TREES A PATRIOTIC DUTY. 

Not less interesting and pertinent is the address of Dr. J. T. Bothrock, 
State commissioner of forestry of Pennsylvania, to the public schools 
of Lancaster on Arbor Day of last year: 

Less than three centuries ago, in the providence of God, our ancestors fell heirs to 
a land which was not only well watered and fertile, but well wooded. It is fair to 
say that on the eastern slope of the continent there was no second area equal in size 
to Pennsylvania which possessed resources so varied and that bid fair to last so long. 
So rich was our inheritance that we felt we could never come to want or see the end 
of our resources. American extravagance has become a byword among other nations, 
and Pennsylvania is in no respect behind others in the sisterhood of States. 

But already practically 75 per cent of our State is destitute of real forest growth, 
and to meet the wants of a rapidly increasing population we are now importing 
lumber. Not only this, but from about an eighth of the land which we have cleared 
we have so exhausted the fertility that it can no longer be made remunerative in 
agriculture. In at least one county of our State we have the word of the president 
judge that the barren hillsides are being deserted by their population because they 
can no longer wring a living from the impoverished lands. 

Thus far mankind has derived its food from the soil or the water. In the state- 
house of Massachusetts there hangs a figure of a codfish, to indicate that from the 
sea that great Commonwealth derives a large part of its support. Our waters are 
practically barren, and our strength must come from the soil. I desire now to leave 
a question with the young people of Lancaster. It is this : If on the one hand we 
double our population in about thirty years, and if, on the other hand, we continue 
to make so much of soil poorer every year, how will those who come after us obtain 
a living? Bear in mind that when you render the soil incapable of producing a 
crop you cut off the head of the State. Thirty years and more ago our nation's life 
was in danger. From the hillsides of Pennsylvania more than two hundred thou- 
sand brave men poured down to save the country, that your lives might be peaceful, 
happy, and prosperous. I know you love the dear old flag around which so many of 
us rallied. I know that there is not a boy or girl before me but thinks the red, white, 
and blue of "Old Glory" are the very brightest and best colors that fly in the 
breeze of any land. Its ample folds mark the thousands of schoolhouses where you 
are taught to become good men and women and patriotic citizens. But you are now 
called upon to save the State from wasting its strength, and from becoming weak 
and poor, when it should be strong and rich. God never allowed a child to grow up 
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t4> 1>e a citizen without providing something for him or her to do for the public good. 
S^ery citizen should in some way aid in making every acre of the State as produc- 
tiTre as it can be made. Of all things, a useless soul and a useless acre are the most 
iiselesa. I call upon you young people here, who are thinking already what you will 
do ivhen you grow up, to resolve that yon will be patriots, and help make the land 
in ^which you live as near a paradise as you can. You will be wiser if you begin at 
ooce to do some good thing. Here is a chance. Every tree that is planted helps to 
Bave water for the uses of the people. It helps to restrain the floods which destroy 
life and property. It helps to keep the air in pure condition for you and your asso- 
ciates. It helps to moderate the climate so that crops may grow and fruits mature. 

If, then, you plant a tree, you increase the wealth and strength of the Common- 
-wealth, and at the same time you aid in husbanding its resources. Is not this a 
^worthy workf But it is so small a thing, you may say! True, but life is made up 
of small things. How many really great things can anyone do? The great acts of 
any man's life are few. It is the multitude of small deeds which makes life important. 

Nebraska was once almost a treeless area. Now it is a well-wooded State. This is 
almost entirely due to the Arbor Day planting which Secretary Morton started a 
score of years ago. His example has spread from State to State*, until over almost the 
entire Union a day is set apart every year for the purpose of tree planting. European 
countries are taking up with the idea. It has spread to the isles of the ocean. If 
-we except Christmas and Easter, there is probably no anniversary more widely cele- 
brated than Arbor Day. Of course the date must vary with the country. In our 
Southern States, February 22, the birthday of Washington, is often selected as 
Arbor Day. 

I desire especially to call attention here to a mistake too often made in connection 
-with Arbor Day: This is the planting of foreign instead of native trees. It is now 
-well known that no foreign species except possibly the Eastern plane tree is so long- 
lived as the corresponding native species. As between foreign and native trees, then, 
g^ive the first place to our own species. In the country, as in smaller towns, nothing 
is better than our white oak, a native elm, or a sugar maple. Do not plant the sil- 
ver maple. It is too weak to support its own enormous growth. It must be cut 
back. This opens the way for decay, and just when your tree should be in its prime 
it is in the stage of decay. 

Reforms mature slowly. See with what infinite persecution the emancipation 
problem was worked out! Before our land became in deed and in truth ''the land 
of the free," every hamlet received its baptism of blood and every citizen felt the 
drain upon his finances. 

The great temperance reform has i^rown from contempt into respectability, and 
before you young people are in the prime of life you will see under restraint the 
monster of intemperance, which brings untold agony into thousands of homes. So 
it is with the forestry problem. We are now passing from the period of destruction 
to the period'of restoration. Hardly a State in the Union but is concerning itself 
with this great reform. Pennsylvania has earned a first place as a pioneer in the 
movement. In my travels over the country I see on all sides the signs that a refor- 
mation is at hand. When I was a lad I never saw or heard of planting a tree in a 
school yard. Now, in the remotest parte of the State, I see growing in school yards 
the trees under whose ample branches the children of the next generation will play. 

I look on the hopeful side of things. The world has constantly been, in the main, 
becoming better fitted for the prosperity and comfort of men. It is the natural 
order of evolution. It is not too late to restore our forests on land where nothing 
but trees will grow. It is not too late to make our roadsides, our school yards, our 
swamp land, and our barren ridges eloquent witnesses of God's willingness to help 
us beautify our living places, and perpetuate the prosperity of onr Commonwealth. 
You may never command armies, or thrill a listening nation by your eloquence; but 
you may at least, each one of you, leave a thrifty, growing tree, or more than one, 
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to show those who follow that yoo were nnaelSeb eaongh to labor for the benefit of 
posteritj that joa may never see. Yon ma; at least exemplify tho noble jnsticeof 
leaving the world in ■■ fcood condition for the prosperity of y oar children as yon 
fonnil it foe yonrnelves. All thia you may do by simply planting a tree, which will 
grow while yon sleep and draw iti strength and its long life and large ngefaloeBs from 
the sunshine and tho Bturm, costing nothing, "banning no one, blessing everyone, 
and pleasing Cod." Will yon do itf 

Suppose each child in the State of Pennsylvania between the ages of 6 and 17 
years plants a tree which grows to a mature si^e. Put these all together at 15 feet 
apart, and yon will faave nforest of 11| square miles. That means 7,360 acres of foi- 
est — good, productive forest. Karb acre of such forest can, in the growing season, 
give back to the air about 14,600 tons of water by evaporation or transpiration. In 
other words, as the result of planting one tree for each school child of to-day there 
might be distilled back into our air, from this eleven and more square miles of forest 
area each growing seaaon, 106,720,000 tons of water. 

Now I want to ask yon if you know what that water does np in the akj. It 
destroys the frost which killn your crops. That is, each one of you here who plants 
along-livedtreeof a kind that may grow t() large proportions, will, when it has grown 
to middle size, be placing away up there in the sky over seventy tons of water each 
year, which is to help protect and produce the grain on which your grandchildren 
will live. Indeed, it may he, yon will find when yon are done with earth that yon 
have placed something in the sky of more importance still. You know that. to "Iotb 
your neighbor " is half of the Divine coramaud. Will you plant a tree somewhere 
this year I 

SCHOOLS OF AGKiCUlTURE AND HORTICULTURE. 

The relation of Arbor Day to 
agriculture aud horticulture is 
well set forth by Hon. Charles E. 
Skiuiier, State saperintendeut of 
schools, New York: 

There is a practical as well as a senti- 
mental side to Arbor Day. It had its 
inception in a commendable movement 
looking to the protection of our forest 
trpes, and what may be called tho making 
of new forests on the vast plains of the 
West. The sentimental feature attached 
to its observance has been in thedevetap- 
ment of a love for Nature and her won- 
ilerful works, and in the encouragement 
to delightful study of trees, plants. Sow- 
ers, and birds. There is no doubt that in hundreds of thousands of the children 
of our country there hns been awakened a deep iutetest in the attractive study of 
how plants grow, of the use aud abuse of trees, and of the relations which birds 
and flowers bear to the problem of Nature and to human happiness. A child who 
learns to love trees and flowers and "Who derives happiness from tbam can never gi* 
entirely wrong. The whole subject tends to a closer study of Nature in ail wh" 
have a love for growing things. This study of Nature can be turned to practical 
use, and be made of lasting benefit to many thousands of the world's workers, 
especially to those whose plivilege it is to till the soil — and from the farms to feed 
the world. There is a lack of knowledge of the scientific principles of agricultore. 
This lack inoreases manual labor without increasing results or happiness. How to 
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make farmiDg pleaaaLt imd profitable, how to iucreass itti attractiuns, how to keep 
the boys on the farm are some of the probleniB of our timed. There are myBterJes of 
Ifatare which a wel!-edacate<l agricaltnriiit ma solve with pT«fit aad pleaaure. Ten 
acres ecientificall}' tended cun ba mode as prolltable with lets labur at one huDdred 
acres carelessly cultivated. The brain ebould relieve the baud. Edacstion should 
Abolish drudgery. There is proHt as well aa poetry Id " a tittle farm well tilled." 

ThoD let lis make .1 jilaee in our etliiriitional sysli-m for si'boola of aKricutture aod 
Iit>rti<jultiire. Our agricultural L-otlei[eH have their phues iu the system, but they 




' are beyond tho reach and above the heads of a great m^ority of the boys who are 
to be the farmers of the future. While our cooimon ecUouU ate laying the founda- 
tinus of an ^l.aroDud education, let us give our children practical lessons which 
will help on the farm. We may not teiiclL all our boys to be farmers, bnt we may 
give those who go from tho schools back to the faruis a knowledge which shall arouse 
a love ajid an ontliiisiasm for agricultural pursuits which they could never otber- 
wiHe obtam. This love would do mure than any other iutluence to keep our boys on 
tbe fanuH. It is the child who shows most euthusiasm in study and in play. Then 
let us teach our children the simple lesaoDe iu botany, chemistry, geology, and 
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zoology, with which they may combtne the study of the hahils of plants and treea, 
how they grov and develop ; the utudy of birds, which are the Menda and not the 
enemies of mankind ; the atnity of the compositioD of eoila, the chemistry of fer- 
tiMzera, the needs of gra«H«H and graian, and the harm of uoxious weeda. Let them 
leam that what is taken from the groond must bo paid back ; tliat there is a recip- 
rocal relation between the soil and the fertilizer, as between the giver and receiver. 
How to graft, how to plant and transplant, how to save and how to prune, how to 
sow and bow to reap, are umoug the things whiih should be taught. Uivene courses 
ill the conimou schools for tlie lioyn and girls who want them, which shall t«ach 
some of tbe pleasant things connected with farming. Teach also that it costs no 
more to produce a ponnd of good butter or cheese than a poor oue. Give ua a gar- 
den by the schoolhouse where the lessons of Arbor Day can be practically illustrated, 
where children can pliint and water, where they can see things grow, see nature 
develop, see liTe in soil and plants. France is doing much in this direction, and 
Canada is agitating the question. Arbor Day should give ns edncated farmers. 




ENCOURAGING WORDS FOR ARBOR DAY. 

Beneficent influence of Arbor Dag. — It mnst be1>orne 
tii mind that Arbor Day la not a boliday, bnt simply 
a particular day se^part for special inatinction in all 
that pertains to the most useful and beautifol of the 
kingdoms It would not be amiss if a day were given 
to each of tbe other kingdoms, tbe animal and the min- 
eral for the same purpose. That Arbor Day has been 
ol incalculable value, ^'sthetically and ethically, is no 
longer doubtid and, with this generation, trees aronnd 
a scboolhunse are not looked upon as a source of supply 
for convenient instruments to maintain discipline, as 
they probably were a decade or two ago. The vandalism that begins with cutting 
and marring the school desks and destroying school shrnhbery has disappeared, 
which is one of tbe innumerable arguments in favor of its beneficent influence npou 
the malicious passions of tbe young. 

The lessons learned about trees, plants, and flowers sir 
Day has caused us to observe more closely and to love n 
nature. Our greatest poets and atatesmen have written r( 
and spoken with sublime veneration and patriotic fervor about those of a historic 
reputation. Tbe literature associated with this kingdom CJiceU all others in purity 
and devontnesB, aud millions of the present school generation will recall these days 
as the one green, glowing oasis in a long life. Henry Thoreau said : " The intellect 
of most men is barren. It is tbe movings of the sonl with nature that makes the intel- 
lect froitfiil, that gives birtli to imagination." — Johu Terhune, superiutendeut, Ber- 
gen County, H. J. 

Not merehj a day for tree planting. — When this day was first appointe4I felt that it 
was not intended for ns. We did not need it. Trees were abundant on out streets 
aud around our houses. But since we have kept it, as we have for the past two 
years, I have had my eyes opened to its importance. We may have trees in abun- 
dance, but there is a lesson to be taught on this day that can not be put too strongly 
before our children. It is a day when we should strive through general exercises, 
and by plain talks f^m the teachers, committeemen, aud others who may be induced 
to address the chiidien, to impress upon tbem a love of the beautiful. Remember 
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that onr schools are expected to elevate, to make better citizens^ and not simply to 
cram the pupils' heails fall of a certain amount of knowledge, in order that they may 
be able to make money a little easier when they grow up. We should teach them to 
do all in their {>ower to beautify their homes; also aid them in adorning their school- 
rooms. Let these two places be made most attractive and the work of the schoolroom 
will be wonderfully advanced. 

The saloon perceives the importance of this idea; witness the magnificence of 
some of the city saloons. Let us counteract this by doing what we can to induce 
the child to make his home the most attractive place in the world. 

A little ingenuity will work wonders. The home of the poor is often far pleasanter 
than the mansion ; so it does not all depend on the amount of money expended. 

The same effort should be made to make the schoolroom attractive. To the effect 
of this I called your attention several years ago when the ungraded school was 
removed from the room in the old brick school house to the pleasant quarters in the 
By field building. What had been an unruly school, and one that every child dreaded 
to attend, became instantly a model school and one that was very popular. This is 
a practical illustration that we should remember. We may say that it is all non- 
sense; that it makes no difference what kind of a room is used for a school. Here 
we see most conclusively that it does. — J. P. Reynolds. 

Beneficial results of Arbor Day. — Arbor Day was observed this year in all the schooln 
according to the programme prepared by the commiHHioner of public schools. At 
nearly all the schools a tree, or vine, or shrub was planted on or near the school 
gronnds. The encouragement of this custom will give to each class a permanent 
possession in the school grounds, Acrease their'intercst in the school in time to come, 
and be a promoter of pleasant memories of school life. 

The presence of trees on or near the school gronnds will attract the birds, and 
these by their presence will aid the teachers in inculcating the principles and prac- 
tices of the Society for the Prevention of Cruelty to Animals. In one school this 
year attention and interest have been concentrated upon a pair of robins which built 
their nest in a tree in the yard and in sight from the upper windows of the school- 
house. — W. A. Briggs, superintendent. 

Indirect value. — The indirect value of Arbor Day and the opportunity it affords for 
moral instruction are appreciated by the teachers, whose first thought is apt to be 
one of regret for any interruption of regular work. — T. O. Draper, superintendent. 

A beautiful custom.— Another custom which we urge all of our scliools to adopt is 
the careful observance of, and participation in, the exercises of Arbor Day, a custom 
beantifnly simple, useful. — F. B. Gifford, clerk. 

Gaining attention. — The subject of Arbor Day is gaining the attention of the teach- 
ers and pupils more than formerly, and it is to be hoped it will continue. If properly 
carried out it will cause the schoolhouse grounds to become more attractive to the 
children. It does seem as if the grounds aroun<l the schoolhouses of our country, 
where congregate some thirteen millions of pupils, should receive as much attention 
as the grounds around the homes,, for nothing can exert more infiuenee in creating a 
love for the beautiful in the minds of the rising generation. — C. J. Greene, superin- 
tendent. 

Not a mere holiday. — Trees everywhere exert a controlling moral infiuenee. They 
make home pleasanter, as we know and feel in our everyday existence. When a boy 
leaves the home of his childhood his heart, in whatever land it beats, shall, like 
the ''seashell far from its ocean bed, retain some faint whisper of its early dwell- 
ing place.'' In after years the sight of home and school grounds, beautified and 
improved, will afford gladness and pleasure as season follows season. — D. R. Adams, 
superintendent. 
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Practical Mse of ike day, — Arbor Day and the preparation for it served to incnlcate 
love for the whole realm of the vegetable world and mnch knowledge of tree and 
plant life. The schoolB also, after appropriate and interesting exercises in tbeir 
respective rooms, came together at the Massasoit spring on Baker street, and planted 
a tree in memory of Massasoit. It might be well another year for the schools each 
to plant a tree on some treeless street.— A. £. Carpenter, snperintendent. 

Among our monumental in$titution$, — One of the pleasing evidences of improvement 
in society and the cultivation of a higher public taste is found in the establishment 
of Arbor Day. This interesting anniversary has not only found a place among the 
monumental institutions of our country, but it has met with very general and cor- 
dial approbation and support. It has its place in the calendar of our colleges, and 
it becomes an educational agency to all the youth of the land by its relation to cor 
common schools. It has the support of no small number of enthusiastic advocates 
who promote its observance and press its claims upon the public attention, and 
build up around it its own peculiar and interesting literature. 

As the years go by and the trees now newly planted expand themselves outward 
and rear themselves upward toward the sky, displaying their grand and majestic 
proportions, so the traditions and stories that gather round them and the day that 
gave them their place and tbeir importance grow to be a living romance, blooming 
with elevating sentiment and bearing the fruitage of cherished associations. 

When from the youth and childhood of the present proceed the names tbat attain 
to greatness and to fame, till all lands are filled with their renown, then this anni- 
versary will bring together assemblages at the plantings of to-day to tell over with 
endless interest the stories of early struggles and victories, and so inspire to noble 
ambitions and aims the generations that are to follow. — Rev. J. Young. 



TREES AND SCHOOLS. 

If any persons should be peculiarly inter- 
ested in trees it would seem to be those who 
are at school and who are especially engaged 
in the use of books, for the word book is the 
same as the old English or Anglo-Saxon word 
boc, which means a beech tree. The German 
hiichj book, is almost the same as huche^ beech; 
and substantially similar words are found in 
the Danish, Icelandic, and Gothic languages, 
because before the invention of printing the books of 
the people speaking these languages were written commonly 
on pieces of the bark or wood of the beech trees. 
Then those who are studying Latin know that the word liber means 
both bark and book, which points to a similar usage. And those who 
have entered upon the study of the Greek language have learned that 
biblosj which means book, also means the inner bark of the papyrus 
plant, because the old Egyptians used to write upon its smooth and 
white surface. From the name of this plant again comes directly and 
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easily onr word paper, while to go back to liber^ we have from that oar 
^word library, or a collection of books, and from bibha again our word 
Sible, or the book of books. And now our books are often literally 
made of the trees. Only instead of taking chips or blocks of the 
l>eech tree to write upon, as our ancestors did, we grind the trees up 
into pulp, and having spread it out into thin sheets, the printer then 
prints ufioii them lessons of geography or arithmetic or history, and lo, 
the beech tree and other trees also come into the school room to help 
us in our studies. Every time also that we turn the leaves in our books 
we are reminded of the trees, which have given us the word. 

And then the word academy causes us to think of the trees, for it 
points us back to that celebrated school which Plato, the Greek phi- 
losopher, taught in the grove of Acadenms. It was a school among 
the trees. It was as he walked with his pupils under the branches 
of the trees that he taught those lessons of wisdom which have been 
the delight of scholars down to our own time. 

Fitly, then, are the pupils in our schools invited to take part in the 
observance of Arbor Day, and if there is any spot peculiarly appropri- 
ate for the planting of trees on such an occasion it is that where chil- 
dren assemble for instruction, that thereby they may have around them 
the beauty and pleasantness which trees attord and every school place 
may become another " grove of Academe." 



TREES AS LIVING THINGS. 

All things in the world may be divided into two 

classes, things which have life and things which are 

without life. What life is we do not know. We 

know only its effects — what it does. We can 

neither see it nor feel it. We can not perceive 

it by any of our senses. 

We recognize life most commonly as something 
which produces motion. So we say an animal is 
alive or has life, because we see it move. The stone 
is not alive; it has no motion. It does not change 
its shape or color. It looks to day as it did years 
ago; it is no larger now than it was then. So of a piece of 
iron or any other metal. But the animal moves about; it 
changes its shape; it increases in size; it grows, as we say. From a 
small and very feeble thing it becomes large and strong. It is because 
it is a living thing or has life that it grows. The life in it has the 
power of laying hold of other things and building them up into the 
body of the animal, so that it enlarges until it has reached the size which 
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belongs to it. So tbe life or life principle in as builds up our bodi^ 
little by little, and day by day, fix)m our infancy, until we are grown-up 
men and women. 

Now, the trees are living things like ourselves, and this gives them 
special interest for us. Living things have what we call organs, or 
instruments by means of which the life or life principle acts and per- 
forms its work. So the trees have many such organs as we have, and 
thereby resemble us. They have organs by which they take in food, 
they have lungs by which they breathe, and they have organs of 
digestion and a circulatory apparatus, by which their food is prepared 
and carried to all parts of them and causes them to grow and reach 
their perfection. 

The trees can not move about from place to place, as we and most 
animals do. They would not be what they were meant to be nor of 
such use to us as they now are if they could. But they are none the 
less alive although they remain in the same place all the time. There 
are some animals, such as the oyster, for example, which never move 
about. There are also some human beings who, by accident or other- 
wise, have been deprived of the power to walk or to move freely, 
who yet are as truly alive as any. There are many plants also that 
have a limited power of motion which shows a close resemblance to 
the animals in this respect, as well as in others which have been men- 
tioned. There are what we call the climbing x>lants, which climb trees 
or walls just as truly as boys often do. Most plants love the light 
and sunshine, and these climbing plants seem to climb up for the pur- 
pose of getting out of the shade of other plants and securing to them- 
selves the needed light. So they lay hold of any upright object near 
them, a stick or a tree, and winding around it or fastening their 
tendrils to it, climb up. Here there is motion all the time, and it 
can be seen very easily, especially when such a climber as the 
morning-glory fastens upon a short support. When it gets to the tx)p 
of this it is not satisfied, but wants to go higher; so you may see it 
reaching out sideways and feeling around to find a new support, and 
it will sweep entirely around a circle, from right to left or from left to 
right, in order to find something to lay hold of by which it may rise 
still farther. 

Then there are plants, like the Virginia creeper and the Japanese and 
English ivies, which climb walls or other objects by means of tendrils, 
whict they stretch out like arms, and which sometimes have at their 
ends little disks like the suckers which boys make out of leather and 
with which they lift stones and other things. These disks are like so 
many hands, by means of which the plants climb up and hold them- 
selves firmly where they can have the light which they need. If you 
try to detach one of these disks from the object to which it has fas- 
tened itself you will find it quite difficult to do so. The Venus's flytrap 
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{Dionaea muscipula) shows motion iii a different way. It ha8 at the 
end of its leaves an expansion like two leaves of a book ready U) fohl 
together, or like the shells of a clam. Around the margin of these 
leaves are bristles, with other more delicate ones in the center. When 
au insect alights on the open leaves and touches the central bristles, 
the leaves shut together so quickly that it is caught and held there till 
it dies. Other plants show motion in different ways. The trees also 
have motions independent of those which are occasioned by the wind 
or any external force. The locust tree and some others, for instance, 
fold up their leaves at night as though preparing to sleep, and spread 
them open again in the morning. Some move their leaves in a different 
manner. In all trees, also, there is in .the roots a constant movement, 
at least during the growing season of the year. At the very beginning 
of its life the root as it S]irout8 from the seed insists upon going down- 
ward into the earth. Turn tlie sprouting acorn so that its root or radi- 
cle shall point upward and very soon it will turn and double ux)on itself, 
if necessary, in order to take a downward course, and though you turn 
it again and again, it will ])ersist in its determination and die if neces- 
sary rather than give up the struggle. So when a tree is established 
and growing, though its stem must remain in the same place, its roots 
are all the while pushing out in various directions, winding around 
obstacles of one kind and another in pursuit of moisture and nourish- 
ment and making their way steadily on, so that nothing will so well 
describe the character of that part of the tree which is under ground 
as to say it is in a state of motion. Darwin, the eminent naturalist, 
goes so far as to claim that all the growing parts of plants, above as 
well as below ground, manifest voluntary motion, describing circles or 
circular spirals continually, ^'circumnutating,'^ as he calls this move- 
ment. " If we look," he says, "for instance, at a great acacia tree, we 
may feel assured that every one of the innumerable growing shoots is 
constantly describing small ellipses, as is each petiole, sabi)etiole, and 
leaflet.''^ 

The action of the life principle in the trees also often manifests aston- 
ishing force. Darwin found tliat the transverse growth of the radicle 
of a sprouting bean was able to displace a weight of 3 pounds 4 ounces 
in one case and one of 8 pounds 8 ounces in another. One can hardly 
walk where trees are growing among rocks without seeing instances of 
the splitting asunder of great masses of them by the growth of the 
tree roots which have gained entrance into their crevices when small, 
and in growing have expanded with irresistible force. So, also, it is a 
common thing to see the walls of buildings disturbed and much injured 
by the roots of trees growing near them. Experiments made by 
Professor Clark, at Amherst College, led him to think that the force 
exerted by a squash in growing was equal to about 5,000 pounds. Thus 
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trees show that they are living things like us by having voluntary 
motion and exerting power. 

Trees resemble us also as living things, and stilLmore wonderfully, 
perhaps, in their choice of food. They can take food only when it is in 
a liquid or fluid state. They can not take any solid food, though the 
particles be ever so small. Nor do all trees make use of the same things 
for food. As they differ from one another in kind, so they require dif- 
ferent kinds of food material in order to make them what they are. Or 
they require the various articles of food in different proportions one 
from another. They seem to have their preferences, their likes and dis- 
likes about food, very much as we do. So, when different kinds of trees 
are growing together, each selects from the ground the food or the dif- 
ferent kinds of food which will be most promotive of its growth. In this 
respect the trees do even better than we do, for they never take what 
is not good for them. The oak takes what will be best for it, and the 
maple what will build it up as a maple, and so of every other tree, and 
if the proper food does not happen to be where the tree is planted, 
though there may be other food in abundance, it will not become 
large and strong. There is hardly anything more wonderful than this 
instinct of trees by which they choose their food so unerringly, and 
the great effort which they seem to make sometimes in order to get 
the food they want. While they can not move from place to place, as 
as most animals can, because they are fixed to one spot, though some 
of the lower order of plants move about as freely as animals, they 
often send their roots long distances and over great obstacles in search 
of what will nourish them. Darwin, speaking of the motion of the 
root-tips of plants, says : 

''It is hardly an exaggeration to say that the tip of the radicle, thus 
endowed and having the power of directing the movements of the 
adjoining parts, acts like the brain of one of the lower animals; the 
brain being seated within the anterior end of the body, receiving 
impressions from the sense organs, and directing the several move- 
ments."^ 

Such manifestations of life in the trees are very interesting. They 
are enough to make us feel that they are like us in many respects and 
to excite in us a sense of companionship with them, and we can hardly 
wonder that some people have imagined that living creatures dwelt in 
the trees and peopled the woods with nymphs, with dryads and hama- 
dryads, or that in their superstition some have even worshipped trees. 
If we had more of that fancy of the old Greeks, that when a tree was 
wounded the nymph who dwelt in it was hurt or grieved, we should, 
perhaps, treat the trees around us with more care and have a tenderer 
feeling in respect to them. 

^ Power of Movement in Plants. 
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TREES IN MASSES— FORESTS. 

Intcrcfltinp «h trpcw are, considprtHl 
Rin};ly. admintlilo for tlieir beauty, every 
lent a wnrtliy objei't of «tuily, we do not 
know tlieir vahie and important niitil 
wo <^ont4!m|dat<.> tlioni in masses, or as 
forests. The siiifrle tree on the lawn or 
by the roadside may 1mi inoio beiiiitifiil 
and excite our admiral ion nioivtlmn any 
to 1)G found in tlie forest, beciiust', liaving 
abundant space and liglit and air on 
every side, it lias deveIo|>ed itsolf sym- 
metrically and U> the full perfection of 
its nature, which the tree in tlie fi)rest, 
more or less crowded by its neif{libors, 

can not do. ISut when we come to eon- 

' '-3^- sider the usefuhu'ss ratlicr than the 

beauty of trees, we must look to th'^ 
forests, those great masses which often cover whole mountains or vast 
plains with their continuous etrotchea. Let as notice, therefore, some 
of the uses of masses of trees, or the importance w)i tch trees have when 
growing together in large numbers, and which does not belong to the 
tree when considered singly. 

In the first place, then, it ia from the forest tliat we obtain tbe fnel 
by which principally we warm our houses and sustain tlie fires in most 
of oar furnaces and factories. It in from the forest that we obtain the 
timber for the construction of our houses, our ships, our railway cars, 
and the track upon which the cars are borne so smootldy and safely. 
It is the forests which supply us with the raw materia! that is wrought 
into so many objects of usefulness and convenience. Professor Sargent, 
who undertook ten years ago to ascertain the condition of tlio forests 
of the United States, estimated the yearly value of the lumber, fuel, 
and other forest products at tliat time as more than 8700,000,(100. Their 
value is now at least $1,060,000,000, a sum that exceeds the value of our 
crops of wheat, oats, rye, corn, and tobacco taken together, and is 
greater than that of all our ev]torts, and more than fourteen times as 
great as the produce of our mines of silver and gold. It is esti- 
mated that we consumed last year, of sawn lumber alone, more than 
3fi,O0O,000,000 square or suiierficial feet. But such figures by them- 
Relves are meaningless. Let ns consider, tlien, that this amount of 
lumber would load a train of cars sufficient to encircle tlie earth at the 
equator. And now, if we add to the sawn lumber, which is only a 
small part of the total produce of the forests, the timber, the railroad 
ties, the telegraph poles, the posts for fences, and the wood cut for fuel 
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and for mining purposes, we shall have a train 100,000 miles in length, or 
long enough to reach four times around the globe. The weight of these 
forest products would be enough to load 480,000 ships of 1,000 tons each. 

When we see thus what a vast amount of material of various kinds 
is taken from our forests every year, we have a most convincing proof 
of their value. We see at a glance how indispensable they are to our 
welfare, how many industries they must sustain, how many comforts 
and conveniences they must provide for all. 

The importance of the forests and their usefulness to us may be 
shown, not only by such figures as we havr yust given, which indicate 
their total product, but in a contrasted way by considering some of 
what may be called the nuthought-of uses of the forest, because they 
are concerned with articles individually so small and insignificant. 

A toothpick, for instance, is a little thing, the merest sliver of wood, 
yet it is reported that one factory uses 10,000 cords of wood annually in 
the production of these splints. 

Shoe pegs are small affairs, yet a single factory sends 40,000 bushels 
of them to Europe yearly, besides what it disposes of at home. 

A spool is of small account to us when emptied of the thread which 
has been wound upon it, yet there are several factories which use each 
from 1,800 to 3,500 cords of wood every year in making these little arti- 
cles, and in one factory 150 men are said to be employed in their man- 
ufacture. Thousands of acres of birch trees have been bought at one 
time by some of our thread manufacturing companies, for the sole pur- 
pose of securing a supply of spools. 

Who thinks much of the little friction match, as he uses it to light his 
lamp or his fire and then throws it away! But a single factory, it is 
said, makes 60,000,000 of these little things every day, using for this 
purpose 12,000 square feet of the best pine timber. 

It will help us also to understand how much we are indebted to the 
forests when we find that we consuiye $12,000,000 worth of lumber every 
year for the packing-boxes alone which are required simply for the 
transportation of our various commodities from the producers to those 
who use them, and are then destroyed. 

In what has been said now about the products of the forests and the 
benefits which they confer upon us, only a few out of many things have 
been mentioned. I^othing has been said of the gums and resins and 
spices which they afibrd, and which are of so much service to us. What 
a loss would it be to us, for instance, if we were to be deprived of india 
rubber and gutta-percha, or of the resin and turpentine of our pine 
trees, yielding us a product annually valued at $8,000,000. What could 
take their place? How many uses we have for them, uses many of 
which seem indispensable. How important to us also is the bark of 
many trees. We are dependent upon it for our leather. We can not 
put on a shoe or walk the streets without being reminded of our indebt- 
edness to the trees. How many valuable dyestuffs, also, and how many 
healing medicines are obtained from the bark, as well as from the leaves 
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and other parts of the trees. From their seeds and nuts, also, what 
valuable products are derived. In some countries these supply a large 
part of the food of the people. 

But the forests are of great imiK>rtaiice to us not only on adcouut of 
what they thus yield directly for our use and comfort, but on account 
of their relations to climate and health, to tbe flow of streams, and to 
the great interests of agriculture, commerce, and manufactures. 

By reason of the deep, spongy soil formed by the decay of their leaves 
through a succession of years the forests become great storehouses of 
moisture. The rain which falls upon them, instead of being evaporated 
as it is from the open ground or flowing off at once into the streams, 
perhaps with destructive violence, sinks into the soft and retentive 
soil, from which it flows out gradually into the neighboring runlets 
and brooks and thence into the larger streams, and preserves in them 
an equable flow, preventive alike of flood and droughts. It is esti- 
mated that four-fifths of the water falling on wooded areas is retained 
by them, whereas on those which are without timber cover only one- 
flfth is retained, the other four-fifths rushing off in torrents and often 
producing disastrous floods. Through many an underground channel, 
also, the stored-up water of the forests reappears in springs in the 
meadows and elsewhere, to slake the thirst of man and beast and give 
delight to old and young. The forests are thus our great regulators of 
water supply. They also protect us and protect our crops, our fruits, 
and our flocks from the violence of the winds. What we call a gentle 
wind is pleasant, but we all know that the air can move with destructive 
violence. We all know, also, how grateful is the shelter which a grove 
or even a narrow belt of trees affords from a cold wind. When the air 
is still it maybe quite cold without occasioning us much discomfort; 
but when it is in motion it absorbs the heat of our bodies more rapidly 
by the more frequent contact of its particles with them, and this may go 
so far as to be very painful and, perhaps, destroy life. Now, tlie forests, or 
even a few rows of trees, greatly check the movement of the winds and 
thus protect us both from their chilling effect and their violence. They 
do the same for the crops in the farmer's fields and the fruits in his 
orchards. They prevent them from being withered and blasted by cold 
or hot winds or from being broken down by their force. People, in someof 
our western States especially, have found '' shelter belts," as they are well 
called, almost indispensable to the successful cultivation of some crops. 

By equalizing the temperature and moisture of the atmosphere as 
they do, and by other influences which they exert, the forests are also 
promotive of health. A region of forests, especially if it is elevated, is a 
healthful region. So we know what multitudes resor.t every year to the 
White Mountains of New Hampshire, and to the Adirondacks and the 
Gatskills, or to the great forest regions of the South or of the Rocky 
Mountains, and how beneficial to health they find them. 

In whatever aspect, then, we contemplate the forests we see that they 
are of the greatest value to us. 
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TREES IN THEIR LEAFLESS STATE. 




The foliigB often tivcs 
least, the mdividuility i 



Ah the ueason for Arbor Day and 
tiee planting c^mes oil, just before the 
buds begiu to iswell and are gettiug 
re idy to cover the tiees with a fresh 
mantle of leaves, it is well — as it is also 
when the leitves have fallen from the 
trees in autumu — to give attention to 
the bare trees and notit^e the character- 
istK forms of the various species, the 
m nnier in which their branches are 
(leveloiied and arranged among them- 
■^elveb for a knowledge of these things 
w ill oft«n enable one to distingnish the 
ditlereiit kinds of trees more readily 
indtertaiuly than by any other means, 
s in obscuring veil, concealing, in part, At 
1 tliL peculiarities of the trees. But if one 
IS famdmr nith their forms ot „r iwth — their skeleton anatomy, so to 
sjieak — he will ieLOp,ni/e coinnion trees at once with only a partial view 
ot them 

borne trees, as tlic oak, thiow their limbs out from the trunk hori- 
zontally. As Dr. Holmes says: "The others shirk the work of resistr 
ing gravity, the oak deUcs it. It chooses the horizontal direction for 
its limbs so that their whole weight may tell, and then stretches them 
oat fifty or sixty feet so that the strain may be mighty enough to be 
wortli resisting." 

Some trees have limbs which droop toward the ground, while those 
of most, ]ierhaps, have an upward tendency, and others still have an 
npwanl direction at tii-st mid later in their growth a downward inclina- 
tion, as in the ease of the elm, the birch, and the willows. Some, like 
the oak, have comparatively tow but large and strong branches, while 
others have many and slender limbs, like some of the birches and 
poplars. 

The teacher should call attention to these and other characteristics 
of tree structure, drawing the various forms of trees on the blackboard 
and eucoiiriigiug the pupils to do the same, allowing them also to cor- 
rect each other's drawings. This will greatly increase their knowledge 
of trees and their interest in them as well as in Arbor Day and Its 
appropriate observance. 
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LEAVES, AND WHAT THEV DO. 

The leaves of the trees afTonl an almont cndlesH stuily nnd a contttant 
delight. Frail, fragile tbtngn, easily crumplpd and torn, they are won- 
derfnl iu their delicate structure, and more wonderful if possible ou 
accoant of the work which they perform. 

They are among the mont beautiful things oflercd to our sight. Some 
one has well said that the beauty of the world de]>endB as much ujmn 
leaves as upon flowers. W© think of the bright colors of flowers and 
are apt to for^t or fail to notice tlie ' oloring of leaves. 
liiir \\hA\ a iiiriiiir n\- n.Inr. h.'M.K.J aiiytliing that 
Itowpis call yivr ii.s, is spii-;i'i t'ciiirc onr «ij:ht for 
weeks every antinnn. wlicn I In- l<>aves ripen and tiike 
on hues like Mnwte of (lie trmst t:<'i';^'<'ollH Hiiiixct skies, 
and tlio wide 
laiidH^tajie is 
all aglow with 
them. A wise 
^ observer liaw 
called atten- 
tion also to 
the fact that 
the various 
kinds of trees 
have in the 
early spring- 
time also, 
only in a more 

subdued tone, the same colors which they put on in the autumn. If 
we notice the leaves cirefully, we shall see that there is a great variety 
of color in them all through the year. While the prevailing c<dor, or 
the body color, so to speak, is green, and the general tone of the trees 
seen in masses is green — the most pleasant of all colors to be abidingly 
betbre the sight — this is prevented from becoming dull or somber because 
it comprises almost innumerable tints and shades of the selfsame color, 
while other distinct colors are mingled with it to such an extent as to 
enliven the whole foliage mass. Spots of yellow, of red, of white, and 
of intermediate colors are dashed upon the green leaves or become the 
characteristic hues of entire trees, and so there is brought about an 
endless variety and beauty of color. 

Then there is the beauty of form, size, position, and arrangement. 
Of the one hundred and fifty thousand or more known species of trees 
the leaves of each have a characteristic shape. The leaves of no two 
species are precisely alike in form. More than this is also tnie. No 
two leaves upon the same tree are in this respect alike. While there is 
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a close resemblance among the leaves of a given tree, so that one 
familiar with trees would not be in doubt of their belonging to the 
same tree, though he should see them only when detached, yet there 
is more or less variation, some subtle diflFerence in the notching or curv- 
ing of the leaf edge iierhaps, so that each leaf has a form of its own. 
These diflferences of shape in the leaves are a constant source of beauty. 

What a variety of size also have the leaves, from those of the birches 
and willows to those of the sycamores, the catalpas, and the paulownias. 
On the same tree also the leaves vary in size, those nearest the ground 
and nearest the trunk being usually larger than those more remote. 
How diflferent as to beauty would the trees be if their leaves were all of 
the same size; how much less pleasing to the sight. 

Then, what a wide difference is there in the position of the leaves on 
the trees and their relative adjustment to each other I Sometimes they 
grow singly, sometimes in pairs, sometimes in whorls or clusters. Some 
droop, others spread horizontally, while others still are more or less 
erect. The leaves of some trees cling close to the branches, others are 
connected with the branches by stems of various length and so are capa- 
ble of greater or less movement. The leaves of poplars and aspens 
have a peculiarly flattened stem, by reason of which the slightest breath 
of wind puts them in motion. 

These are some of the most obvious characteristics of the leaves, by 
which also they are made the source of so much of the beauty of the 
world in whicttwe live. It will be a source of much pleasure to any- 
one who will begin now, in the season of swelling buds and opening 
leaves, to watch the leaves as they unfold and notice their various forms 
and colors and compare them one with another. There is no better 
way of gaining valuable knowledge of trees than this, for the trees are 
known by their leaves as well as by their fruits. 

But let us turn now from their outward appearance and consider 
what is done by them, for the leaves are among the great workers of 
the world, or, if we may not speak of them as workers, a most impor- 
tant work is done in or by means of them, a work upon which our own 
life depends and that of all the living tribes around us. 

Every leaf is a laboratory, in which, by the help of that great 
magician, the sun, most wonderful changes and transformations are 
wrought. By the aid of the sun the crude sap which is taken up from 
the ground is converted by the leaves into a substance which goes to 
build up every part of the tree and causes it to grow larger from year 
to year; so that instead of the tree making the leaves, as we commonly 
think, the leaves really make the tree. 

Leaves, like other parts of the plant or tree, are composed of cells 
and also of woody material. The ribs and veins of the leaves are the 
woody part. By their stiffness they keep the leaves spread out so that 
the sun can act upon them fully, and they prevent them also from being 
broken and destroyed by the winds as they otherwise would be. They 
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serve also as ducts or conduits by which tho crude sap is conveyed to 
the leaves and by whicTi, when it has there bt'en made into phmt fo(Ml, 
it is carried into all parts of the tree for its nourishment. Protected 
and upheld by these expanded woody ribs, the body of the leaf consists 
of a mass of pulpy cells arranged somewhat loosely, so that there are 
spaces between them through which air can freely pass. Over this 
mass of cells there is a skin, or epidernn's, as it is called, the green 
surface of the leaf. In this there are multitudes of minute oi)enings, 
or breathing pores, through which air is admitted and through which 
also water or watery vapor ])asses out into the surrounding atmosphere. 
In the leaf of the wliite lily there are as many as (K),000 of these oi>en- 
ings in every square inch of surface and in the apple leaf not fewer 
than 24,000. These breathing pon s, called stomates, are mostly on the 
under side of the leaf, except in the case of leaves which float upon 
the water. There is a beautiful contrivance also in connection with 
these pores, by which they are closed when the air around is dry and 
the evaporation of tlie water from the leaves would be so rapid as to 
be barn ful to the tree and are oi>ened when the surrounding atmos- 
phere is mo'st. 

The green color of the leaves is owing to the i)reMence in the cells of 
minute green grains or granules, called chlorophyll, which means leaf- 
green, and these granules are indispensable to the carrying on of the 
important work which takes place in the leaves. They are more numer- 
ous and also packed more closely together near the upper surface of 
the leaf than they are near the lower. It is because of this that the 
upper surface is of a deeper green than the lower. 

Such, then, is the laboratory of tlie leaf, the place where certain 
inorganic, lifeless substances, such as water, lime, sulphur, potash, and 
phosphorous, are transformed and converted into living and organic 
vegetable matter, and from which this is sent fortli to build up every 
part of the tree from deepest root to topmost sprig. It is in the 
leaves also that all the food of man and all other animals is prepared, 
for if any do not feed upon vegetable substances directly but upon 
flesh, that flesh nevertheless has been made only as vegetable food has 
been eaten to form it. It is, as the Bible says, " The tree of the field 
is man's life." 

But let us consider a little further the work of the leaves. The tree 
is made up almost wholly of oxygen, hydrogen, and carbon. It is easy 
to see where the oxygen and hydrogen are obtained, for they are the 
two elements which compose water, and that we have seen, the roots 
ar absorbing from the ground all the while and sending through the 
body of the tree into the leaves. But where does the carbon come 
from? A little examination will show. 

The atmosphere is composed of several gases, mainly of oxygen and 
nitrogen. Besides these, however, it contains a small i)ortion of car- 
l>onic acid, that is, carbon chemically united with oxygen. The carbonic 
10578 4 
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acid is uf no qhc to uh directly, aoA in any but very minute qnantities is 
liarmfiil ; but tlie carbon in it, if it can be separated Jroin the oxygeu, is 
just what the tree and every plant wants. And now the work of separat- 
ing the carbon from the oxygeu is precisely that which is done in tbe 
wonderful laboratory of the leaf. Under the magic touch of the sun, the 
carbonic acid of the atmosphere, which has entered the leaf throngh tbe 
breathing pores or stomates aud is circulating through the air-passagea 
and cells, is decom|)osed, that is, taken to pieces; the oxygen is poured 
out into the air along with the wahtry vapor of the crude sap, while the 
carbon is combined with the elements of water and other substances 
which we have mentioned, to form the elaborated sap or plant material 
which is now ready to be carried from the leaves to all parts of the plant 
or tree, to uonrish it and continue its growth. Such is the importaut 
and wonderful work of the leaf, the tender, delicate leaf, which we 
crumple so easily in our Angers, It builds up, atom by atom, the tree 
and the great forests which beautify the world and provide for ns a 
thousand comforts and conveniences. Our houses and the furniture in 
them, our boats and ships, the cars in which we fly so swiftly, the many 
beautiful and useful things which are manufactured from wood of var- 
ious kinds, all these, by the helpof the sun, are furnished na by the tiny 
leaves of the trees. 



THE BEST USE OF ARBOR DAY. 

Arlwr Day to be most useful, as well 
'l as most pleasant, should not stand by 

"^ itself, alone,butbeconnectedwithmuch 

study and talk of trees aud kindred snb- 
__ je«t8 beforehand aud afterwards. It 
should rather be tbe focal or onlmiuatiDg 
point of the year's observation of trees 
and other natural objects with which 
they are closely connected. The wise teacher 
rill seek to cultivate the observing faculties of 
I e ] upils by calling their attention to tbe iuter- 
(istiiig things with which the natural world abounds. 
It is mil necessary to this that there should be formal 
classes in botany or any natural science, though we 
think no school should be without its botanical class or classes, nor 
should anyone be eligible to the place of a teacher in our public 
schools who is not competent to give eflBcieut instruction in botany at 
least. 

But much may be done in this direction informally by brief, famihar 
talks in the intervals between the regular recitations of the school- 
room, or during the walks to and from school. A tree by the roadside 
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will Airoisli an object lesaon for pleasant and profitable discourse for 
many days and at all seasous. A fev flowers, which t«acher or pupil 
may brinj^ to the Bchooiroom, will easily be made the means of inter- 
esting the oldest and the younge.st and of imparting the most profit- 
able instraction. How easy also to plant a few seeds in a vase in the 
schoolroom window and to encourage the pupils to watch their ttprout- 
ing and subsequent growth. 

The pnpUs cau also be readily interested in getting sections of trees 
so cut as to show the structure of the wood, and with a portion of the 
bark left upon them. It will require but a short time to accumulate 
quite a collection of such specimens in the schoolroom, and they will 
serve as a standard of reference with which to compare fresh si>eci. 
mens and identify them. One face of the sectiouH should be smoothed 
and varnished, the others should 
be left as when split from the tree. 
The cut appended shows a good 
form for such sections. 

Then it should not be difficult 
to have a portion of the school 
grounds set apart, where the 
pupils might, with the teacher's 
goidance, plant flower and tree 
seeds and thus be able to observe 
the ways and uharacteriKtii^s of 
plants in all perio<ls of their 
growth. They could thus provide 
themselves with trees for plant- 
ing on future Arbor Days, and at 
the time of planting there would 
be increased enjoyment from the 
fact that they had grown the 
trees for that very purpose. 

Why might not every schoolhouse ground be made also an arbore- 
tum, where the pupils might have under their eyes, continually, speci- 
mens of all the trees that grow in the town or in the State where the 
school is sltuatedf It would require but a little incitement from the 
teacher to make the pupils enthusiastic with the desire to find out the 
different species indigenous to the region and to gather tliein by sowing 
aeeda or planting the young trees around their place of study. 

And if the school premises are now too small in extent to admit of 
Buch a use, let the pupils make an earnest plea for additional ground. 
As a general fact our school grounds have been shamefully limited in 
extent, and neglected as to their use and keeping. The schoolhouse in 
itself and in its surroundings ought to be one of the most beaattful and 
attractive objects to be seen in any community. The approach from the 
street should be like that to any dwelling house, over well-kept walks, 




52 



ARBOR DAY — ITS HISTORY AND OBSERVANCE. 



bordered by greeu turf, witli trees uuil shrabs and flowers oflFering tbeit 
adornment. EverytUin); should speak of neatness and order. Tbe 
playground should be ample, but it should be in a retired situation aud 
by itself. 

Europeans are in advance of ns in school management. The Ans- 
trian public school law reads: 

"In every school a gymnastic ground, a garden for the teatlier, 




according to the circumstances of tbe community, and a place for the 
purposes of agricultural experiment, are to be created." 

There are now nearly 8,000 school gardens in Austria, not including 
Hungary. In France, also, gardening is taught iti the primary and 
elementary schools. There are nearly 30,000 of these schools, each of 
which has a garden attiiched to it, and the minister of public instme- 
tion lias resolved to increase tbe numbfer of school gardens, and that 
no one shall be appointed master of an elementary school unless he can 
prove himself capable of giving practical instruction in the culture of 
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mother earth. In Sweden, in 1871, there were 22,000 chihlren in the 
common sehools receiving instruction in horticulture and tree planting. 
Each of more than 2,000 scIiooIh had for cultivation from one to twelve 
acres of ground. 

Why should we be behind the Old World in caring for the schoolsT 
By the munificence of one of her citizens New York han twice offered 
premiums for the best-kept school grounds. Why maj' we not have 
Arbor Day premiums in all of our States and in every town for the 
most tasteful arrangement of schoolhouse and gi'oundsf These places 
of education should be the pride o^every community instead of being, 
as they so often are, a reproach and shame. 




TREE PLANTING. 

In considering tree planting in connection 
with Arbor Day, the first question to arise is. 
Where shall we plant f It is obvious that the 
practical work of Arbor Day can not include 
forest planting. That is a work so large and 

^3] ul^Z ^^-""^^ special in its nature as to recjuire the com- 

^"^ li>=^-^-^^<'^ " bined effort of persons in an organized capac- 

ity, such as a town, county, or State, which 
shall either do the work outright or give such 
encouragement and help as will stimulate individual effort to the 
requisite degree. Arbor Day observances, to be sure, should not lose 
sight of the fact that we need something besides planting trees by the 
roadside or on the lawn, or here and there one in memory of some dis- 
tinguished person; something more than the landscape gardener's art 
in planting appropriately public parks. ^ 

These works of minor importance should lead to such a knowledge 
of the uses of trees in masses — the extensive forests — in connection with 
climate, with the flow of streams and consequently with agricultural 
operations and with manufactures, in short, with the general interests 
of household and business life, that in due time there will be developed 
a sentiment that will be powerful to arrest the wasteful and unneces- 
sary destruction of our forests and insure the planting of them in 
places from which they have been removed or where they are specially 
needed. One thing is to be remembered and it is calculated to lend 
effectiveness to the work of Arbor Day. It is that trees are living and 
self propagating things; that it i-; their nature to grow, and that they 
will grow and extend themselves on every hand if not interfered with 
and thwarted by man. As an illustration of this we see the abandoned 
farms on our hillsides soon filling up with a wood growth. It may not 

*»Tho Department of Agricnltnre has treated the subject of forest planting in 
BuHetin No. 5, '* Forestry for Farmers," recently published. 
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be of the most valuable or desirable character, bnt it shows what 
nature is ready to do, and it indicates a direction in which the influence 
of Ai'bor Day may be made effective. 

Let it be understood that the hills and mountain slopes are worth 
more for the growth of trees than for agricultural use, or rather that 
the tree crop is the most appropriate agricultural crop for the hill and 
mountain slopes, the rocky surfaces which resist the plow and the hoe. 
Let the farmer learn that if he will but exclude from his woodlands the 
browsing cattle, which are ready to eat off every tender tree as it sprouts 
from the ground and to break down with their heavy bulk those which 
have already attained a hopeful size, and if he will cull the inferior 
trees instead of the best, for his occasional uses, and fill the too wide 
vacant spaces with a judicious planting, he may soon have a woodland, 
though it may not have the dimensions of a forest, which will be of 
manifold benefit to him as well as to others and be increasing in value 
from year to year. This use of elevated and rocky lands, where ordi- 
nary agriculture is difficult and comparatively unremunerative, ought 
to be encouraged by the Arbor Day movement. It may and should 
make itself felt in this direction. 

The same is true in reference to many sandy and swampy lands. 
These will nourish trees and prove a perpetual source of income. 
Trees, unlike the ordinary farm crops, continually improve the qualily 
of the ground on which they grow. The German Government, in its 
wise and careful management, is constantly buying up the worn-out or 
impoverished farms of its husbandmen and by stocking them with trees 
restoring their fertility and fitting them again for agricultural use. 
On a great many of our light, sandy soils, now left as wind-swept 
barren fields or yielding only the most meager crops, a growth of that 
most valuable tree the white pine {Finns strohus), may be secured in 
twenty years and even less, of marketable size. There is a great demand 
for the wood of this tree in its early stages, for the manufacture of staves, 
for tubs and small casks, as well as for other uses, and many land- 
owners are finding it quite profitable to raise and market this pine at a 
comparatively early age. 

This is not the place to discuss further the subject of forest planting 
or forest preservation, unless it be to say that perhaps a greater enemy 
of the forest than the ax is fire, and that wherever there is regard 
enough for trees to occasion the observance of Arbor Day there ought 
to be also consideration enough for the preservation of the forests of 
the vicinity to inaugurate some well arranged and efficient plan to pro- 
tect them from the flames which, kindled by accident or carelessness, 
are not only a detriment to the legal owner of the forest but to the 
whole community, for, in an important sense, the forests are common 
property. By their beauty, their influence upon climate and water 
supply, they are of benefit to all who live in sight of them and may be 
to those more distant from them. All, therefore, ought to be ready to 
make their preservation a common cause. 
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STREET l'LA\TI\r.. 

Forests apart, if tLe i|iieatioii jirises where to plant ally all «i!l 

" say plant along the borders of tlie stri-«I«. Thin in naliiral anil rifrht, 
and so tlie first thing whicli the vilinyc iiiiproveiiienl Nocii'tirs, which 
have sprung up so abuuilautly of latu, Lave dutm has !k-i'1i to plaut 
trees on the roadsides. Uufortiiuattly, also, this has too nftcii i(w:it the 
last thing. Village improvi-ment has frciitieiitly exhausted itself l)y the 
wayside. This speaks well for the guiieial estimate of trees, however 
if may speak for the people's estimate of what eoiistiltile the needs or 
the possibilities of village life. 




Certainly no oue thing adds sn 
village, or affords so much oiitwai 
streets properly planted with trees 
iDg can surpass if. How ninch 
Washington, eelebriited for beantyuji ; 
parks, and the plan on which Ihey are 
trees which border those streets and ! 
Washingtou would be distimtlyaiiorl 
is true of the S^ational Caiiiial is tin 
The difference is not in kind, but only 

lu deciding, however, wlmf nces ; 
roadside planting, no little ditUcnIty 



Asasuiiiecul-enibeUislinn^iilm.lh- 

mld it detraet from the ehann of 

I aceoiiiif ol itsbniad streets, ample 

re coiisti'in'ted, if its .SO, (100 or more 

i ijdnrii lliose parks were removed? 

itliir ciiy than it now is. But what 

of the smaller town orvillage. 

II scale or dimension. 

[■e most desii'able thr street or 

iirisiis. No general list can be 
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maOe for such an exteusive coatitry aa ours. Trees whicU will grow 
well auO arc nil that can Tte desired in one i>ortioii of it are not suitable 
for uiKitlier. Trvus wbicU are at home on the Pacific Coast will piin: 
away and die on the Atlantic. Even in localities separated by only 
a few inilei* the same kinds of trees may not Dourish. Differeoces of 
soil and elimato. or a particular exposure, determine to a great extent 
what trees are to be choseu if we would be successful in our iilauting. 
In cities, the prevalence of smoke in the atmosphere, or the <'scai>e 
of illuminating or other gases, complicute the problem and make the 
selection .idditionally dinicult. 

The American Forestry Association upiioiuted a committee several 
years ago lor the piir]>ose of making a list of trees most desirable for 




street planting, but the committee has not yet reported. To make a 
list large enough for the whole country would be to include bo many 
trees that it would bo of little use for any particular locality, and to 
make one for a given place would be of little use to the country at large. 
Each locality most have its selection of trees made with reference to its 
particular circumstances. Happily, we have an unusually large variety 
of trees, excelling by far that of any other country, which admits a 
choice of valuable kinds adapted to every situation. Trees can, indeed, 
be acclimated, as people can, and wheu removed from their native places 
to other and different ones can be made to adapt themselves to their new 
enviroument. Their growth, however, is apt to be more or less feeble 
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and unsatisfactory. Trees have their nataral homes, in which they 
attain their best developDient. The geologist, as he may be traveling 
swiftly over the country, can as(*ertaiu the character of the soil, its min- 
eral comi>ositiou, from the prevailing kinds of trees which from time to 
time meet his sight. 

Some trees are less particular than others in their choice of climatic 
or soil conditions, and therefore are available for planting over a wider 
range of territory and under a greater variety of exposure. They will 
have their places, conseciuently, in many lists of desirable trees. 

The Tree Planting and Fountain Society of Brooklyn, !N. Y., a few 
years ago sent a request to various nurserymen, landsc«i])e architectts, 
practical arboriculturists, and private citizens in different parts of the 
country for a small list of what they deenie<l the most suitable trees to 
be recommended for planting on the streets of Brooklyn, a general 
description of the character of the soil of the city having been sent 
with the request. Three classes of trees were asked for — large, nunlium 
sized, and smaller, for wide streets, narrow ones, and those of inter- 
mediate width. The lists received were interesting as showing the vary- 
ing estimates of the same tree by different persons and also the sub- 
stantial agreement of the same persons in regard to a large number of 
trees. 

Fifteen lists were sent in, and in* all about sixty trees were recom- 
mended. Of these the Norway maple was most frequently found on the 
lists, followed in the order of preference by the sugar maple, oriental 
plane, laurel-leaved willow, silver maple, European linden, American 
elm, sweet gum, catalpa, yellowwood, pin oak, wliite oak, American 
linden, or basswood, hackberry, scotch elm, kadreuteria, and tulip 
poplar. The other trees on the lists were named only in one or two 
instances each. 

In another list, sent from the Division of Forestry of the Department 
of Agriculture, and in which the rating of the trees was made ui) from 
a consideration of eight separate points, viz, endurance, or ability to 
withstand more or less unfavorable conditions, recui)erative i)()wer, or 
ability to heal wounds and outgrow other injuries, cleanliness, beauty 
of form, abundance of shade, extent of the season when in leaf, rapid- 
ity of growth, and length of life period, the trees stood rated in the 
three classes thus: 

LARGE-SIZED TREES. 



Red oak (Quercus rubra), 22, 
Scarlet oak (Quercus eoccinea), 22. 
Yellow oak (Quercus tinctoria)^ 22. 
American elm ( Ulmus americana), 22. 
Sugar maple (Acer saccharinum), 19. 
Black maple (Acer nigrum), 19. 
Tulip tree (LiHodendron tulipifera), 19. 
European linden (Tilia vulgaris), 19. 
Sweet gum (Liquidambar styraciflua), 1-9. 
White oak (Qu^cw alba), 19. 



Burr oak (Quercus macrocarpa), 19. 

Oriental plane tree (Platanus orienialis), 
19. 

Kentucky coffee tree ( Gymnocladus cana- 
densis), 19. 

American plane tree (Platanus -occidentor- 
lis), 18. 

Sycamore maple (Jeer pseudoplatunus), 
19. 

American linden (Tilia americana), 17. 
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MKDIUM-SIZKD TREES. 



Red maple (Acer rubrum), 22. 
Shiof^Ie oak (Querev$ imbricaria)^ 21. 
Willow oak {Quercus phellos), 21. 
Slippery elm ( Ulmu9fulva), 21. 
Norway maple {Acer plaianoides), 20. 
Box elder (Negundo aceroides), 20. 
European elm ( Ulmua campe8triM)j 19. 
Scotch elm ( Ulmva montaua), 19. 
Hack berry ( CcIUb ocvidentaliB), 19. 
Silver-leaved maple (Ac€rda8yoarpum)f 17. 
Tree of Heaven {AilanthuaglandulosuB)^ 16. 



Horse chestnut (jEaculug kippocagtanum)^ 

16. 
.lapaiies^ sophora (Sopkora japanica)^ 16. 
Hardy catalpa (Catalpa Bpeeioga)^ 16. 
Ginkgo or maiden hair tree {Ginkgo 

biloha), 16. 
Honey locust {GleditHa triaoantkos)j 15. 
Cottonwood (Populns monilifera)^ 15. 
Balm of Gilead (Populua haliomi/era var. 

candioana), 15. 
Black locust (Bobinia pseudacacia), 14. 



SMALL- SIZED TREKS. 



English maple {Acer camp€8tre)j 21. 
Round-top locust {Robinia paeudaeacia- 

form)f 18. 
Red horse-chestnut {J'^aculua rubieunda)f 

17. 
Laurel-leaved willow {Salix peniandra)^ 

17. 



Bay willow {Salix laurifolia)j 17. 
Green ash {Fraxinua viridia), 16. 
European mountain ash {Sorbua aucupa- 

ria)f 15. 
American mountain ash {Pyrua ameri- 

oana)f 15. 
Yellow wood {Cladaatria iincioria), 15. 



The rating of trees in this list does not differ essentially from the 
average rating of the lists already referred to. Such lists can not be 
taken as authoritative or decisive, but only as helps. Persons of 
equally good judgment will differ in their estimate of particular trees, 
and time and trial will be needed in order to reach a final decision as 
to the trees best adapted for use in any given place. 

It hardly needs to be said that it is only on broad streets or where 
buildings are set well back from the street that such widespreading 
trees as some of the oaks are desirable for planting; but the oaks are 
among our best trees where there is room for them, and they should be 
planted on our streets much more than they have been. For ordinary 
streets, and especially for those which are narrow, such trees should be 
chosen as do not grow to large size or such as are spiry topped. Of the 
latter a new comer among us may be favorably mentioned, the ginkgo. 
This is one of the few trees which it seems desirable to cultivate in addi- 
tion to the large number of valuable native trees which we have. But 
the peculiarity of its form and of its leaves, which mark a blending of 
the broad-leafed and the needle-shaped leaves, and its wonderfuj golden 
coloring in autumn, make it very attractive, and it is well adapted for 
planting on narrow streets as well as singly in open, lawn-like spaces. 
Whoever has seen the avenue leading up to the main building of the 
Department of Agriculture, which is bordered with the ginkgo, must 
feel that it is one of the most desirable trees for similar use. What 
degree of cold this tree will endure remains to be seen, but it is growing 
well as far north as Boston. 

A good word should be said also for the ailanthus. It was formerly 
a favorite tree, but has been discarded on account of its unpleasant 
odor in its flowering season. This, however, may be avoided by planting 
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only tbe pistitlate trees, as tlie odor is noticeable from the fltaminnte 
trees unly. Professor Sargent speakH of tbe ailaiitbiiB as " probably the 
best street tree tbat bas ever been uae<) in northern cities." 

PLANTING ON SCHOOL GROVNDS. 

Where Arbor Day is observed by the schools it will, perhaps, seem 
that tree plantiu^ on the school (grounds deserves consideration before 
planting on the street borders; but the two are nearly related. If au 
attempt is made to plant around the schoolhonse, some street planting 
will almost nece«Harily be done in 
connection with it. Certainly the 
pupils of any school should be en- 
coaraged to plant trees ahoat the 
building to which they come day 
after day and where so mach of 
their time is spent. They shonld 
be encouraged to make it beauti- 
ful and attractive now with foli- 
age and flowers, and a place to 
which they may look back in after 
life with pleasant memories. 

Even the smallest school ground 
1b large enough to admit some em- 
bellishment of tree or shrub, and 
even a single tree will add attract 
iveness to the place. Such a tree 
planted by the children them 
selves will be regarded as their 
common property. All will be in 
terested in it and will combine to 
protect it and give it all needed 
care. In so doing they will learn 
manifold lessons in regard to tree 
growth and habits, in regard also to the ways of the birds and insects 
which will frequent it. While they are cultivatiug tbe tree they may 
also be cultivating in themselves the best traits of character and gain- 
ing as much as from their books. But it is to be hoped that roost of 
our school grounds are ampleenough to adroi t of a considerable number 
of trees and shrubs and flowery plants besides. Then there will lie 
opportunity for planting a variety of trees and for a careful study in 
order to select tbe best, both for beauty and for adaptation to the place 
where they are to stand and grow. Care should betaken that the plant- 
ing of the school grounds shall not be done hastily or without due con- 
sideration, nor that too much be done in a single season. Leave some 
work to be done in coming years to give new zest to the Arbor Day 
exercises. On© tree well chosen and well plauted isworth a dozen or a 
Bcore selected and. planted as trees often are. 
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Witli many persons a tree in a tree, and pecaliarities of nature or 
habit of growth are taken little account of. It is enough also with 
many, in ]>lanting, if a hole is made in the ground and the roots of the 
tree, many or few, are thrust into it and hastily covered with earth 
again. One of the most difficult things to do is to get a tree properly 
l)lanted, and yet tree planting is a very simple thing. It consists in 
taking a tree out of the ground without injury and placing it in the 
ground again in another place also without injury, and with a corre- 
sponding connection with the soil such as it.had before. This simply 
recjuires time, patience, and care. Yet in planting a single tree a boy 
may learn a lesson of lifelong value to him. 

The life of a tree depends upon its roots. Through them it gets its 
nourishment. But it is not through those which are large and most 
visible. It is through the finest roots, and still more the scarcely vis- 
ible root hairs which are most abundant on the fibrous rootlets. The 
large roots serve as braces to hold the tree in erect position and keep 
it from being swayed and overthrown by the winds, and also as conduits 
through which the water and nourishment gathered by the rootlets are 
conveyed to the stem and thence to the branches and leaves. The large 
roots are of no use in securing the life of the newly planted tree or pro- 
moting its growth, if the rootlets are broken off or left behind when the 
tree is taken from its original place. 

Hence the need of time and care in undertaking this removal. The 
roots, even in a young tree, will have spread to a considerable distance 
from the stem and to follow them and detach them from the soil adher- 
ing to them without breaking the tender threads is not easy. It is 
necessarily a slow though a simple i)rocess, and we are apt to be impatient 
and wish to do the work quickly. But the old proverb, " Haste makes 
waste," is as true here as anywhere. So is another that "What is 
worth doing is worth doing well." To plant a tree properly, so that it 
sliall go on to grow vigorously and as though nothing had happened to 
impair its vitality, instead of barely making a feeble show of life for a 
while only to have a lingering death, is to give the pupils of a school 
an object lesson to last them and be of use to them for a lifetime. To 
make the lesson the more obvious and impressive, let them, under the 
guidance of the teacher or some one accustomed to handle trees, plant 
one properly, first preparing the ground where it is to have its new 
home, by excavating a sufficiently large hole to receive all the roots of 
the tree with space enough beyond to allow their unimpeded growth 
for years to come, carefully reducing the earth to such a fine condi- 
tion that it can be brought into close contact with the smallest roots. 
Then, having selected the tree beforehand, let it be so taken from the 
ground as to preserve all the thread-like roots and replaced as soon as 
possible in the ground prepared for it, the roots being carefully spread out 
and the fine, soft soil everywhere brought into close contact with them. 

Now, to make more clear the advantage of such a planting, it may be 
well to i>lant another tree in the way that trees are so commonly planted. 
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Let some ordinary workman be sent to bring a tree from the woods. 
He will probably, with three or four thrusts of his sharp sjiade, sever 
the main roots of the tree at about the distance of a foot from the stem 
and then wrench the tree from the ground, rudely breaking off what 
roots have not been cut already, and will bear off the tree with a tri- 
umphant feeling that he was stronger than its "plaguey roots." Then 
he will make a hole in the ground just large enough to permit bun to 
crowd the lacerated roots into it, with much twisting and turning, and 
then, heaping upon them the hard, lumpy ground, he will stamp it upon 
the roots and consider the tree planted, as he will say, ]»erhaps, ^Mn less 
than no time." It would have been better, probably, if he had not spent 
even so much time as he has u^ion it, as the school diildren will be 
likely to see to their satisfaction before the summer is over; but they 
may also learn a lesson in tree planting worth the cost of the life of 
one tree. It has been stated recently, on good authority, as an illus- 
tration of improper planting, that of some hundred trees planted a few 
years ago on the streets near Morningside Park, New York, every one 
has died or been removed because of its diseased or dilapidated con- 
tion, and replaced by another. 

Prof. J. T. Eothrock, forest commissioner of Pennsylvania, in reply 
to a request for some suggestions in regard to the most profitable 
observance of Arbor Day, sends the following, bearing on this subject, 
which is most timely : 

Id my judgment, one of the most important factors in Arbor Day celebration is 
space. We have had but few Arbor Day celebrations as yet in this State; yot^ as I 
go over the Commonwealth, I find that already the question presscH, Where to plant 
next year's trees in many of our contracted school grounds? The fact is, we have 
nowhere in this country recognized as we should how important it is to have large 
areas attached to our schools. There should be room for all legitimate plays ; ample 
space for a typical, well-grown, specimen of each species of native tree. Then, there 
shoald be a nursery where each child could plant seeds and nuts of our trees and wattrh 
them sprout and push out of the ground and see by what steps they became trees. 

Farthermore, this school lot should not be the refuse land of a school district. It 
shoald be well situated, have abundant water, and as much variety of soil and 
exposure as possible. It is clear, if these suggestions have any value, that 5 acres is 
the least space that any country schoolhouse should have. 

It is time for us to recognize the fact that ground dedicated to educational pur- 
poses should be as sacred as if set apart for a church. We should look down the 
coming centuries in forming our plans for it, and anticipate and prepare for a time 
when mature oaks will transmit the love and traditions of the place from one gener- 
ation to the next. The school located in such surroundings would soon come to be 
recognized as a valuable possession. It would be the one cheerful spot in which the 
whole community had an ownership, the place of deposit of the public library, and 
the place where the public meetings would be held. 

This may all seem Utopian. But it is coming. The very hardest lesson for us all 
to learn is that the world moves faster than we do. More than this, it moves in 
spite of us, and the next century will probably not be very old before it has moved 
into a higher appreciation of the value of large and well-kept school grounds. Our 
successors will feel that space which is too small, and land that is too poor to 
attempt to raise a crop of grain upon, is also wholly inadequate to the larger work 
Of raising** crop of vigorous, liberal-minded, law-abiding citizens upon. 
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PLANTING ON LAWNS AND IN PARKS. 

After what has been said of planting on streets and school gronnds 
little needs to be added in regai^d to tree planting on larger spaces, 
such as lawns, parks, und other open places. The same trees may be 
used in general, but no such restrictions being necessitated as in the 
ease of street plautiug, the selection may be made from a greater nam- 
ber of trees. For example, trees whose beauty depends upon their 
brauches starting near the ground, so that the tree will be a Bolid mass 
of verdure resting npon the earth's surface, are not appropriate for 
street pluuting, where the branches mast all be so high from the ground 




as to admit of unimpeded passage under them. Many other trees also 
would be misplaced upon a street border which are well adapted for 
use on a lawn or other open space. 

No snch uniformity in size or habit of growth is necessary in the case 
of lawn or park plantations, as in roadside planting. Landscape effects 
are here to be sought, and in securing them there is no limit hardly ta the 
choice of trees, except in their adaptation to the soil and climate of the 
place to be planted. Here, as in all cases of planting, the first choice 
of trees should be made from those which are indigenous to the locality. 
This being done, others may be brought from a distance fur the sake 
of increasing variety, or on account of their special merits, c^e being 



ARBOR DAY — IT» HISTORY AND OBSERVANCE. 63 

taken to procare them from localities corresponding a8 nearly as may be 
in climatic and soil conditions to the region where it is proposed to 
plant them. 

AIDS TO SUCCESS IN PLANTING. 

It will conduce much to success in planting if trees are procured from 
nurseries rather than from the woodlands or other uncultivated places. 
In the nursery grounds the soil is in a light and soft condition, and the 
trees as they grow are frequently transplanted* This occasions a dense 
root growth close to the stem, and it enables the tree to be taken from 
the ground with comparatively little danger of breaking the roots, and 
the replanting is also accomplished with the greater facility. 

Another aid to success, that is, to secure a healthy and vigorous 
growth of trees, will be found in giving them an ample bed of deeply 
trenched and. well-broken soil when the planting takes place; and if 
the soil is poor or of too hard and compact a character, by removing 
it and putting in its place a liberal supply of soil of better structure 
and abounding in plant food. The present labor and expense involved 
in doing this will be amply comi)ensated by the appearance of the 
trees in the subsequent years of their growth. The chief dependence 
of trees for the promotion of their growth is a sufticient supply of 
water, out of the constituents of which their bodies are largely built 
up, and which is the vehicle by means of which the mineral food in the 
soil is conveyed to all parts of their structure. 

It is moie important, therefore, that the soil should be of proper 
physical structure than that it should abound in desirable mineral 
ingredients. If the soil is hard or clayey, so that water can not pene- 
trate it readily, or if it is coarse-grained and very porous, so that water 
falling upon it sinks rapidly to the depths below, the roots of trees will 
fail to obtain such a supply of moisture as is needful for a vigorous 
growth. They will have but a feeble vitality. Hence the need of 
having a soil which is of such texture as readily to admit the rains 
which fall upon it and yet such as to prevent the water from rapidly 
passing out of reach of the roots. In proportion as the soil is fine it 
presents a larger surface of moisture to the minute roots of plants. 

It will conduce to the proper supply of moisture also if the ground 
above the tree roots, especially at the first planting, is covered with a 
mulch of straw or litter of some sort which, by shielding it from sun 
and wind, will prevent the evaporation of moisture from the soil and to 
that extent increase the amount at the disposal of the trees. Few 
understand how much water is removed from the ground by the influ- 
ence of the sun and winds, especially the latter. One of the chief diffi- 
cnlties in the way of securing a desirable tree growth in many parts of 
the country, particularly on the Western plains, arises from the prev- 
alence of strong and often hot winds. In the existing forests the trees 
are protected from the effects of evaporation by the canopy of shade 
afforded by their leafy tops and by the mulch of fallen leaves accumu- 
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Iftted year by year at their base. Where there are not reasons forbid- 
iliiig it we euii tlo notliiiig better to promote the healthful growth of the 
trees we plant than to allow the annnnl fall of leaves to remain upoD 
the ground above the roots and thus form a perpetual mulch of protec- 
tion for the trees. 

METHOD OP PLANTING. 

Little is necessary to be a<l(le<l to what has been said in different 
parts of thifl pamphlet as to the pro|>er method of planting. The whole 
matter may Ihj summed up by saying that a tree or plant should be 
taken from the ground with as little disturbance or impairment of its 
root system as possible and set in its new place of growth with such 
care as not to barm its roots, but to bring them all into close contact 
with the soil, by pressing it firmly anmnd and npon them, thus giving 
them opi>ortiinity at every point to absorb from the particles of soil the 
moisture necessary for the steaily and healthful gniwth of the tree, 
and leaving no vacant space.s to i)romotc decay or tesseu the supply 
of moisture. This is the most important thing to be secured. Care 
should be taken also in conveying the tree from the place from which 
it is talieu to the place of planting not to allow the roots*o become dry 
by exposure either to the sun or the wind. Especially should it be so 
in the case of evergreen trees, which have a resinous sap. If this sap 
becomes hardened by exposure to sun or wind, it is nearly impossible 
to restore its fluid condition so that it will perform its part in the cir- 
culatory system, and the tree may be considered dead already. 



OPINIONS OF REPRESENTATIVE MEN. 

The State of Nebraska having, a few years 
ago, made its Arbor Day to coincide with Mr. 
Moi ton's birthday, the editor of one of its news- 
papers issued, in 1888, a special Arbor Day num- 
ber of his iiaper. Prominent among the features 
of that issue was a collection of letters received, in 
ichponse to the editor's invitation, from a large num- 
ber (if persons distinguished in public life or otherwise, 
espicjsmg their appreciation of Arbor Day and their 
' regiiril for its author. It seemed that the sentiments therein 
expressed, which so justly set forth the merits and i mportauee 
of Arbor Day. ouglit on that account to have a place in the 
present publication. Portions of a few of the many letters received are 
therefore inserted here : 

I willingly confeas so great a partiality for trees as tempta me to respect a man in 
exant proportion to his tpspect for tbem. He can not be wholly bad wlio has b 
sympathy with what is so innocent anil so beautiful. But quite apart from any 
eentimental consideration, the influence of trees upon climate and rainfall gives to 




ABBOB DAT — TTS HI8T0BT AND OBSBBYANCB. 65 

tiie pluniing of trees, and to the protection of them where nstare hM ftlrendy 
planted them, a national importance. Oar wicked wastefalneee and contempt for 
the teaching of science in thie matter will moot eorely be avenged on oar deeoend- 
ants. Nature may not instantly reboke, bat she never forgives, the breach of her 
laws. 

I am glad, therefore, to Join in this tribateof friendly gratitade to the inventor of 
Arbor Day. I think that no man does anything more visibly osefol to posterity than 
he who plants a tree. I should answer the cynic's question, ** What has posterity 
done for me that I should do anything for itf '^ by saying that it is all the pleasanter 
to do something for those who can do nothing for us. 

Marco Polo relates that the great Kublai Khan planted trees the more willingly 
because "his astrologers and diviners told him that they who planted trees lived 
long.'' Let me hope that this may prove true in the case of Mr. Morton.— James 
Bossell Lowell. 

No instructed agricultorist is nnaoquainted with the ameliorating Intluenee on 
elimate, rainfall, freshet, windstorms, etc., produced by the liberal planting of trees 
on waste lands. The cheering thing has been that the same wise ideas have crept 
into the minds of our people and made them set resolutely to work in carrying oat 
the simple, practical, and benignant suggestion of Mr. Morton. 

An essay might be written on this topic by any thoughtful man acquainted with 
the phenomena of meteorology, and if Mr. Morton's plan shall be persevered in by 
the whole conntey, nature herself will write that essay in beautifhl style before*a 
quarter of a century is passed.— George H. Boker. 

The best and highest thing a man can do in a day is to sow a seed, whether it be 
in the shape of a word, an aot, or an acorn. Last year, on less than half an acre of 
ground, at my summer home by the seaside at Hull, 1 planted 227 individual lives, 
of creeper, shrubs, and tree. All through the winter, from the city, my mind reached 
out, as it were, to observe and care for the young things in their strange soil. Last 
week I went to see them, and Mr. Morton will know the thrill of pleasure, unlike 
all other pleasures, which came from the signs of health and growth in the plants.^ 
John Boyle O'Reilly. 

It is not very long since, especially in the Eastern States, when the enemy of the 
tree was considered the friend of the human race, but the time has now come when 
the friend of the tree is tlie friend of the race. 

Mr. Morton deserves the gratitude of the whole land. How many naked spots on 
this vast continent will be clothed in verdure by reason of his happy suggestion ! 
The birds and animals, as well as the people, profit by his wise forethought. Every 
tree planted upon this day will serve to keep green his memory. — John Burroughs. 

If, as has been wisely said, he is a public benefactor who causes two blades of 
grass to grow where only one grew before, we well may honor the man to whom his 
country will owe, in the near future, so many beautiful groves and orchards and 
trees, blessing with their shade its village streets. — J. T. Trowbridge. 

Host of the States have sinking funds with which to provide for debts not yet due. 
It would be a simple and wise policy for a State to invest a considerable sum annu- 
ally from its sinking fund in forest. Individuals hesitate about a form of investment 
which does not pay for many years. A State need not hesitate, because it does not 
need the money for many years. A State has also the power to make and enforce 
the laws which will protect its forests. — Edward Everett Hale. 

The practice of systematic tree planting is a most excellent one, and those who, 
have encouraged and promoted it deserve well of their country. I am very glad 
that the West has been roused to a sense of the importance of planting trees, and 
hope that all parts of the country will soon feel the necessity of preserving them*— 
Fnmeis Parkman. 
10578—6 
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The material benefits of Arbor Day alone are incaloalable, for it makes the barrel 
land fertile and the desert plain green with beauty. 

Bat these material benefits, great as they are, are small compared with the moral 
effect on the mind and heart of the people. In the young, especially, it enriches the 
taste, cultiyates the love of beauty, and provides pleasant, healthful impressions 
that never will be obliterated. The love of trees, I think, has a more elevating 
effect than even the love of flowers; it is more strong and invigorating. 

BesideH all these immediate benefits, Arbor Day reaches far beyond the localities 
where it is observed. The yonng, gathered in certain sections, eventually become 
scattered and have homes of their own. The influence of this day will follow them 
there, and under the influence of their early cherished impressions trees will he 
planted, not only around their dwellings, but along the roads and water courses of 
the place in which they live, and thus oover the land with beauty and blessing. 

All honor, then, to the founder of Arbor Day. The sculptor's art could not erect 
so noble a monument to his memory as loving hands and hearts are rearing and shall 
rear to it all over this barren land. — J. T. Headley. 

All lovers of nature may well rejoice in the establishment of Arbor Day, and join 
in doing honor to the founder of an institution so beneficent. — ^Thomas Wentworth 
Higginson. 

Whatever makes a village or town more attractive promotes that local pride and 
public spirit which are the vital and conservative forces of a great^epublic ; and, if 
the planter of one shade tree is a publio benefactor, what shall we say of him who 
stimulates the planting of whole groves and forests f—George William Curtis. 

The observance of Arbor Day is aiding in bringing about a realization of the needs 
of our forestry interests, and will ultimately make the whole country equal to the 
occasion of a methodical, systematic forestry management. — B. E. Femow. 

Many people, often among the most intelligent, when they first hear of Arbor Day, 
look upon it as a kind of sentimental feast quite out of date in our matter-of-fact 
generation, but upon a closer inspection they soon discover its practical value.— 
H. G. Joly. 

Prior to 1872 no system of forestry had been attempted in the United States. 
The spasmodic efforts of tree planting upon a small scale, with very rare exceptions) 
were attended with the most unsatisfactory results. 

Forests were cut away without system and without thought of future condition or 
wants until it was self-evident that unless some judicious and comprehensive forest 
policy was adopted, this continent, once bristling with its primeval forests, would 
be permanently deprived of an element which constitutes a most Important part 
in the economy of nature. 

Forestry, no less than science, is a development of civilization. Colbert was 
instrumental in preventing the useless waste of the forests of the old world, bat the 
honor of bequeathing to future generations an invaluable legacy of the perpetuation 
of forests was reserved for a philanthropist of a more advanced age. 

There is no State in the Union but needs such a legacy, and when that which if 
now observed in twenty-eight States becomes a national holiday, then will each citi- 
zen have left to him and to his heirs forever, under a seal greater than that of Caesar's, 
''private arbors and new-planted orchards.'' 

If a John Howard, ameliorating the evils of convict life and alleviating the suffer- 
ings of prisoners, can be called the '' world's philanthropist,'' surely he who origi- 
nates measures which tend directly to the improvement and fertility of the land and 
the wealth and comfort of the inhabitants, adding as many dollars to the world's 
exchequer as the mines of uncoined ore produce, and more rays to the brightness of 
the world's oiTHization than the electric spark has generated, is not least among 
fellow men. — A. J. Sawyer. 
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Ko JDMOL now living has done nMie to beautify and enrich his State and ooontry 
than he. Millions npon millions of green and living monuments attest his fore- 
thonght and his worth ; and as these trees grow and expand in beauty, so will the 
love of this great benefactor increase in the hearts of onr people. — John B. Peaslee. 

The wisdom and jNsrtinenoy of Jonatban Swift's saying may now well be recallwl : 
"And he gave for his opinion that whoever could make two ears of com or two 
blades of grass to grow on a spot of ground where only one grew before wonld 
deserve better of mankind, and do more essential service to his country than the 
whole race of politicians put together." 

If this were true of two ears of com or blades of grass, how much more of m 
tree.— T. P. Bayard. • 

Tribute of ftuito be his. sad glossy wreaths 

From roadside trees, and bis the people's love. 
When east and west the wind of summer breathes 

Through orohard. shaded path, aad sighing grove. 

~[B. C. Siedmaa. 



SUGGESTIONS FOR PROGRAMMES. 




It is not necessary to give even a specimen pro- 
gramme for the observance of Arbor Day. If 
any attention to the subject is given beforehand 
a teacher can hardly fail to arrange a scheme 
of exercises that will be both interesting and 
profitable, and the pupils will not be slow to 
offer suggestions which will be worthy of consid- 
eration, and the more they are allowed to have 
a voice in the arrangements the more interested will they be in the actual 
doings of the day, and the more beneficial also will these be to them. 

The exercises will naturally begin with the reading of the proclama- 
tion of the governor of the State or of the superintendent of public 
instruction, by which the day is fixed, or by the law setting apart the 
day for special uses. Any or all of these may be read. They will give 
dignity and impressiveness to the whole service. One or more selec- 
tions from the Bible, indicating the high moral and religious lessons 
which the trees afford and the conspicuous place which they have in 
our sacred Scriptures, may fitly follow. 

Other particular features of the Arbor Day exercises will be deter- 
mined by the character of the school, the age of the pupils, the studies 
they are commonly engaged with, and various other considerations. 

Teachers will bear in mind that the observance of Arbor Day has 
behind it a serious purpose, and that it is not simply an occasion for 
the children "to have a good time.'^ It looks to their education in what 
18 highest and noblest, to bring their minds into contact with the best 
thoughts of other minds, and kindle in them the purest and best feel- 
ings. It aims to open their hearts to the sweet and precious lessons 
which come fix>m intercourse with nature, to make them unselfish^ oon- 
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siderate of one another and of all around them, and to prepare them to 
lead noble and usefnl lives. 

In view of the duties of citizenship which are soon to devolve apon 
'them care should be taken to make the patriotic feature of the exer- 
cises for Arbor Day prominent. Trees should be planted in memory 
of men who have nobly served their country. Patriotic songs should 
be sung, and the national flag should be displayed in the schoolhouse 
and on the march to plant the trees. Selections abounding in patriotic 
sentiments should also be read or recited. We have given a few speci- 
mens of appropriate character from va^ous authors and have made 
reference to more, but the pupils should be encouraged to find others 
still. 

The endeavor should be made to give the exercises a varied char- 
acter, adapting them to the younger pupils not less than to the older. 
On this account songs and recitations of light and seemingly, perhaps, 
of somewhat trivial character may be allowed a place in company with 
those of higher grade. Let the youngest pupils become interested in 
Arbor Day as soon as possible, if it be only at first by songs of birds 
and flowers. 

The programme for the day's observance will be imperfect if it does 
not include as one of its items an account given by some pupil of the 
object of Arbor Day, describing its origin and purpose, and the ends 
which are sought to be accomplished by it. This should be kept in 
mind by distinct reference to it from year to year. 

In places so large that the schools can not well be combined in cele- 
brating Arbor Day it will conduce to the greater interest and resulting 
benefit of the exercises if a generous rivalry is stimulated between the 
schools in the endeavor to see which will have the most interesting and 
pleasing programme. 

Many schools have been accustomed to adopt by vote some tree aa 
their emblematic tree or badge. This naturally causes the pupils to 
give special attention to that particular tree and on Arbor Day to 
make it the subject of essays, recitations, and songs, thus giving it the 
chief place in the exercises. The result may easily be made to be such 
a knowledge of that particular tree as will be pleasant and valuable for 
a lifetime. The choice of other trees in the same way from year to 
year will form a very pleasing method of learning to distinguish the 
various species of trees from each other and to know their habits and 

uses. 

It is desirable that an address, or more than one, by some thoughtftd 
person, invited for the occasion, should form a feature of the day's 
exercises. But the pupils should be expected to furnish essays for the 
occasion on appropriate subjects, and to prepare them carefully. There 
is given in this bulletin a considerable list of such subjects, but one by 
no means exhaustive, only suggestive of the many which readily offer 
themselves for consideration. 
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Then there is a large field for recitations and declamations appropriate 
for the day. A considerable number of such may be gathered from the 
essays in the earlier part of this publication, but oar literature abounds 
with them, and teachers should encourage their pupils to become 
familiar with them, committing many of them to memory, thereby 
enriching their minds with gems of thought to be their delightful pos- 
session for life and a constant incentive to what is noblest, purest, and 
best. 

MISCELLANEOUS READINGS. 

We ean hardly see or think of tfeee witbont being reminded of Mr. Lowell. He 
was eminently a lover of trees, and they were the inspiration of some of his best prose 
and poetry. This love of trees led him to oall his pleasant place of residence, in 
Cambridge, "Elm wood. ^' And no memorial of him would be more accordant with 
his own feelings than a growing tree. This is abundantly shown by the following 
letter, written only a few years ago, when it was proposed in one of our schools to 
plant on Arbor Day a tree iu his memory : 

**I can think of no more plea8ant way of being remembered than by the planting 
of a tree. Like whatever things are perennially good, it will be growing while we 
are sleeping, and will survive us to make others happier. Birds will rest in it and 
fly thence with messages of good cheer. I should be glad to think that any word 
or deed of mine could be such a perennial presence of beauty, or show so benign a 
destL ^^ _^,^^ 

" THE OAK. 
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int gnarU'<l stretch, what depth of Rbade is hlsf 

There iioc<ls no crown to mark the forest's kingi 
Hnw in his leaves outHhines full saramer's bliss I 

Sun, storm, rain, dew, to him their tribute bring, 
Which he, with such benignant royalty 

Accepts, as overi>ayeth what is lent; 
All nature seems his vassal proud to be, 

And cannintr only for his ornament. 

How towers he, too, amid the billowed snows. 

An nnquelled exile from the snmmer's throne, 
Whose plain, uncinctured front more kingly shows, 

Now that the obscuring courtier leaves are flown. 
His bonghs make mnsio of the winter air. 

Jeweled with sleet, like some cathedral front 
Where clinging snowflakes, with quaint art, repair 

The dents and farrows of Time's envious brant. 

How doth bis patient strength the rade March wind 

Persnade to seem glad breaths of snmmer breeie, 
And win the soil that fain would be ankind. 

To swell his revenues with proud increase! 
He is the gem ; and all the landscape wide 

<So doth his grandeur isolate the sense) 
Seems but the setting, worthless all beside^ 

An empty socket, were he fallen thence. 

80, from oft converse wifJi life's wintry gales, 

Shoold man learn how to clasp with tougher roots 
The inspiring earth — how otherwise avails 

The leaf-creating sap that sunward shoots! 
80 every year that falls with noiseless flake 

Should fill old scars up on the stormward sidfl^ 
And make hoar age revered for age's sake, 

ISot for traditions of youth's leaiy piide. 
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Ba, frdm the plnobad •oil of > ohnrlUb bte, 
Trne heuti oompel the lap of (tanUer gTowth, 

Bo batwHD sartb utd beiTen lUnd jbnply gnu, 
Tbat theH shall seem but tbelr at 

For Dators'i fonm, with obedlsnl i 



Wait OD the i 
A a quickly tli 



Dtedft 



ADdti 



madPoc 



and oaken wUl. 
I Dheat th„; fetl, 



Lonl^aU Thy work 

Uiall he mako ftnlUeaa all Thy glorloiu pftlna, 
DelTlng witblD Thy grace an eyelau molet 

Make me the leaat of Thy DodoDagraie, 
Caoae DM aone msauge of Thy trath to bring, 

Speak but a word tbcoogh me, oer let Thy lore 
AmODg my boagha dladalo to perch and ilug. 




UNDER THE WILLOWS. 
willow is aa old to me as life: 



And gathering tI 



enrth lil 



I atrelched, 
a thing alive. 



>ery pore 

Till it posaesqed me wholly, and thought eensed. 
Or was trausfuBed in aonietliiNg to which thought 
Ib coarse and dull of senH. Myeelf was loeC, 
Gone from me like an ache, and what remj^ned 
Becanae a part of the unlrersal Joy, 
My Boul went forth, and, mingling with the uee. 
Dane«d in the iBBveH I or. duating in theolond. 
Saw lU while double in the stream below. 
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BENEATH THE SHADOW OF OAKS. 
I thank IiflaTsn every •aiiiin«r'a day of ray Uf« that my lot waa faambly cast within 
the hearing of ramping brooks, and beoeatb the Bhadow of oaks, and sws.v from all 
tlie tramp and bnstle of the irOTid, into which fortuoe has led me in them latter 
years of my life. I delight to steal away for days and for wraks together, and bathe 
niy Bpiilt in the freedom of the old woods, and to grow youn|[ agaio lying npon the 
brookside, ajid conating the white clouds that sail aloug the sky, softly aoil tran- 
qnilly, even as holy memociee go stealing over the vault of life, — Donald U. Mitohell. 

CUALITV BETTER THAN QUANTITY. 
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THE TASTE FOB TREES. 
There is eotnetbing noble, simple, and pure In a tosta for trees. It srgaes, I think, 
aswe«t andgeneroud natnretu have this strong relisbforheantiea of vegetation, and 
this Aiendehip for the harily and glorious sons of the forest. There ia n grandenr 
of thought connected with this part of ntral econom,v. It is worthy of liberal and 
tieebomand aspiring men. He who plants anoak looks forward tvfnture ages, and 




plants for posterity . Kotliin<>oan be less seltttth than this. He can not expect to sit 
In its shade nor ei^oy it« shelter, but he exults in the idea that the aitorn which he 
has buried in the earth shall grow up into a lofty pile and shall keep on flonrishing 
and iuoreasing and benefiting mankind long Kft«r he shall have ceased to tread his 
paternal fields, — Washington Irving. 

ACCORDANCE OP NATURE. 

For Natore bektg In perfect taint, 

And nunde with rhyme her tiperj rone. 

Whether elie work in laod or sea. 

Or hide aBdergrotmd ber alchemy. 

Tboa csns't not wave tbj staS' In air. 

Or dip tbf paddle in the lake, 

Bat it catvea the bow of beaaty there, 

And the ripples in rhymoH lbs oar roreake. 

The wood 1h vlser far than tbuu; 

The wood and wave each other know. 

Not nurelatcd. unalSed. 

Butio eachtbougbCand tbingallied, 

la perfect Nature's every part, 

Boobid in the migbty Heart. 

— [Emeraon. 
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DOING GOOD. 

WImd we filMiift tree we are doing what we can to make our planet a more whole. 
•ODM and happier dwelling place for those who come after us, if not foroanelveB. — 
O. W. Holmes. 

ROBILITY. 

Tme worth !■ in Mn^r, notMemning, 

In doinff each day that goes by 
Some little good— not in the dreaming 

Of great things to do by and by. 

—[Alice Gary. 

THB BANK OP CONTENTMENT. 

While I live, I trust I shall have my trees, my peaceful idyllic landscape, my free 
oountry life, at least half the year; and while I possess so much, * * * I shall own 
100,000 shares in the Bank of Contentment. — Bayard Taylor. 



TREES COMPOSITE BEINGS. 

A tree is a composite being ; a kin^ of community by itself. The leaves and limbs 
are all the time striving with each other to see which shall have the most room and 
the most sunshine. Each strives for all he can get. While some perish in the 
attempti or meet with only very indifferent success, the strongest of the strongest 
buds survive. Each leaf helps to sustain the limb which carries it, and each limb 
furnishes some nourishment to the common trunk for the common welfare. The tax 
is always adjusted according to the ability of each to contribute. As the limbs o^ 
a tree are constantly striving for the mastery, so each bush and tree in grove or forest 
is striving with others for the mastery. The weakest succumb to the strongest; 
some perish early; 8om(» lead a feeble existence for many years, while even the 
strongest are more or less injured. With plenty of room, the trunk will be short, 
the branches many and widespread ; where crowded, the lower limbs perish for want 
of light. Dead limbs fall to the ground to protect and enrich it for nourishing the 
surviving limbs and the trunk. The scars heal over, more limbs perish as new ones 
oreep upward, and thus we find tall, clean trunks in a dense forest. — Anon* 



TEACHING. 

One iropnlse from a vernal wood 

May teach yon more of man, 
Of moral evil and of good, 

Than all the sagee can. 

—[Wordsworth. 



OBSERVATION. 

It is better to know the habits of one plant than the names of a thousand; and 
wiser to be happily familiar with those that grow in the nearest field than arduously 
coirnizant of all that plume the isles of the Pacific or illumine the MoontainB of the 
Moon. — Ruskin. 
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LBAP'TONGUes OF THB FOREST. 

The laaf-toBguM of ilf forMt, the flow«r> 

lipc of the aod. 
The hepp7 hirds thet hyniB their r^tore la 

the ear of God, 
The summer wind that briafeth moaio over 

land aod aoa, 
Have each a Toloe that eloReth thit aweet 

■ong of ■onga to me ; 
••llila world ia tuW of beaoty, like other 

worlds above 
And if we did our duty, it might be foU of 

lore.*' ^(OeraldMaaa^. 

LESSONS OP THE TREES. 

I shftll speak of trees as we see them, love them, adore them in the Aelds where 
they are alive, holding their green sunshades over our heads, tallcing to us with 
their hundred thousand whispering tongues, looking down on ns with that sweet 
meekness which belongs to hnge but limited organism — which one sees most in the 
patient posture, the outstretched arms, and the heavy drooping robes of these vast 
b^ngs, endowed with life, but not with soul— which outgrow us and outlive us, but 
atand helpless, poor things^ while nature dresses and undresses them.— Holmes. 

IMPORTANCE OF FORESTS. 

Keeping up a fit proportion of forests to arable land is the prime condition of 
human health. If the trees go, men must decay. Whosoever works for the forests 
works for the happiness and permanence of our civilization. A tree may be an 
obstraction, but it is never useless. Now is the time to work if we are to be blessed 
and not cursed by the peopleof the twentieth and twenty-first centuries. The nation 
that neglects its forests is sorely destined to ruin.— Hon. Eliznr Wright. 

NATURE'S BOOK. 

• • * * • 

And Nature, the old Dnrae, took 

The child upon ber knee, 
Saying: "Here is a storybook 

Thy Father has written for thee.** 

^Come, wander with me,*' she said, 
** Into regions yet untrod ; 
And read what is still anread 
In the mannscripts of God." 

And he wandered away and away 

With Natare, the dear old narse, 
Who sang to him night and day 

The rhymes of the universe. 

And whenever the way seemed long, 

Or his heart began to fail, 
She wonld sing a more wonderfal song, 

Or tell a more marvelons tale. 

• • • • * 

...Xongfbllow— " The Fiftieth Birthday of Agassis.*' 



74 ABBOB DAY — TtB HISTORY AND OBSERVANCE. 



BEST GIFTS. 

GifU tliAt grow are besti 

Hands that bless are blesti 

Plant: Life does the rest! 
Beayen ittid earth help him who plants a tre6^ 
And Ins work its own reward shall be. 

— [Lnoy LanKnu 

SYMPATHY WITH TRBES. 

I care not how men trace their ancestry, 

To aiHi (»r Adam; let them please their whlmt 

But I iu J une am midway to beliere 

A tree among my far progenitors, 

8nch Aympathy is mine with all the racSb 

Buch mutual recognitimi Tagoaly sweat 

There is between as. 

-[LoweU. 

BRYANT, THB POET OP TREES. 

" It is plearnnt,^ as Mr. George W. Cnrtia has said, ** to remember, on Arbor Day, thai 
Bryant, our oldest American poet and the father of our American llteratnre, is espe- 
cially the poet of trees. He grew up amoug the solitary hills of western Massaoha- 
setts, where the woods were his nursery and the trees his earliest comrades. The 
solemnity of the forest breathes through all his verse, and he had always, even in 
the city, a grave, matio air, as of ^^an who heard the babbling brooks and to whom 
the trees told their secrets.'' 

His ''Forest Hymn " is familiar to many, but it can not be too familiar. It woald 
be well if teachers would encourage their pupils to commit the whole, or portions 
of it at least, to memory. Let it be made a reading lesson, but, in making it such, 
let pains be taken to point out its felicities of expression, its beautiful moral tone 
and lofty sentiment, and its wise counsels for life and conduct. Nothing could be 
more appropriate, especially for the indoor portion of the Arbor Day exercises, than 
to have this poem, or portions of it, read by some pupil in full sympathy with its 
spirit, or by some class in concert. 

EXTRACT FROM BRYANTS "FOREST HYMN.»* 

Father, Thy hand 
Hath reared these venerable columns ; Thou 
Didst nveave this verdant loof. Thou didst look down 
Upon the naked earth, and forthwith rose 
All these fair ranks of trees. They, In Thy snn, 
Bndde<l, and shook their green leaves in Thy breeze, 
And shot toward heaven. The century -living crow 
Whose birth was in their tops, grew old and died 
Among their branches, till, at last, they stood. 
As they now stand, massy, and tall, and dark. 
Fit shrine for h amble worshiper to hold 
Commanion with his Maker. These dim vanlts. 
These winding aisles, of human pomp or pride 
Itei>ort not. No fantastic carvings show 
The boast of our vain race to change the form 
Of Thy fair works. But Thou art here— Thou fill*sl 
The solitude. Thou art in the soft winds 
That run along the summit of these trees 
In music ; Thou art in the cooler breath 
That from the inmost darkness of the place 
Clomes, scarcely felt; the barky trunks, the ground, 
The fresh, moist ground, are all instinct with Thee, 
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Here it oontiniuU worship. Natare, here, 
In the tranqniUity that Thou doat loye, 
Eigoys Thv pretienoe. Koiaeleasly anraad, 
Prom perch to perch, the aolitary bird 
Paaaes; and yon clear apring, that, 'tnidat ita herba, 
\I'«1U aoftlj forth, and, wandering, atoepa the roota 
Of half the mighty foreat» telle no tale 
Of all the good it doee. Thoa haat not left 
Thyself without a witneaa, in theie ahadaa, 
Of Thy perfectiona. Orandeor, atrength and gmoa 
Are here to apeak of Thee. Thia mighty oak - 
By wboae launoTable atom I atand and aeem 
Almoat annihilated— not a prince 
In all that prood old world beyond the deep, 
I'er wore hia crown aa loftily aa he 
'Wears the green coronal ot learea with which 
Thy hand haa graced him. Keatled at his root 
Is beao^ anoh aa blooma not in the glare 
Of the broad avn. That delicate forest flower, 
With scented breath and look ao like a amilo, 
Beems, as it Issues from the shapeleita mold. 
An emanation of the indwelling LiU, 
A visible token of the upholding Love, 
That are the sonl of thia wide nniv(*rse. 
* • • * * 

Be it ours to m<Mlitato 
In those calm shades. Thy mihler iti^ieHt}*, 
And to the ben uti fill ordpr of Tliy works 
Learn to conform the order of our lives. 

^ -[Bryant 

BLESSING FOR THB TREE PLANTER. 

O painter of the fruits and flowers ! 

Wc tliauk Thee for tliy -wiho design 
Wlien-by tliese hutiiau bands uf ours 

lu nature's garden work with Thine. 

***** 

Give fools their gold and knaves Ihcir poweri 

Let fortune's bubbles riso and 1:1)1; 
Who sows a field or trains a flower 

Or planta a tree is more than all. 

For he who blesses most is blest; 

And God and man shall own his worth 
Who toils to leave as his bequest 

An added beauty to the earth. 

And, aoon or late, to all who sow, 

The time of harvest shall be given ; 
The flower shall bloom, the fruit shall grow. 

If not on earth, at last in heaven. 

— [Whlttier. 

GREAT CRYPTOMERIA AVENUE OF JAPAN. 

The people of a certain locality in Japan, it is Bald, love to tell this story of what 
IS perhaps the most beautiful road, in the Japanese Empire. When the great general 
And lawgiver lyecsasu died, his former tributary princes vied with one another in 
rich mortuary gifts to perpetuate his memory. One daimio, loving and loyal, instead 
of the castomary gift of rare bronze or wrought stone to honor his dead lord, gave 
from his forest land thousands of cryptomeria trees, which he wisely knew woald 
he an ever-growing delight for generations in a densely populated region. 

These young trees, which were then but 18 inches or more lu height, he planted 
It equal distances along the two roads leading to Nikko^ where the body of the 
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dead prince waa interrt?d. Two hundred years have passed, and the trees, so small 
when planted, are giants now, whose branches interlock across the wide road- 
way, presenting to the traveler in either direction a Tista of green as far as the eye 
can reach. Extending for 30 miles in one direction, and for 20 niiles in another, 
these rows of noble trees meet 7 miles from the temple where lie the ashes of tbe 
honored dead, and for this last 7 miles a doable row of trees is found on each side of 
the roadway. In describing this aniqae and yery beautiful tribute of respect and 
affection, a recent traveler says: 

'*Many who visit Nikko may forget the loveliness of the mountain scenery, the 
waterfalls and rushing streams, the carving and gilding of the temples, the soft, 
low tone of the bells, the odor of incense, and the chanting of priests, but few will 
forget their 20 miles' ride beneath the over-arching branches of the stately trees. 
What more beautiful memorial could be suggested than this, which benefits rich 
and poor, prince and coolie, alike, while mere bronze lanterns and costly but dead 
memorial stones are of no service except as reminders of a bygcme agef" 

These trees have been growing for two centuries; a half dozen generations have 
enjoyed their coolness, their beauty, refreshing to tired eyes and weary limbs, and 
they will be the delight of generations to come. — Prof. J. P. McCaskey. 

AN APRIL DAT. 

When the wann san, that brin^ 
Beedtiino and harveat, baa returned again, 
*Tis sweet to viait tbe atill wood, where springs 

The first flower ot the plain. 

* * * 4 • 

From the ear^^s looaened mold 
The sapling draws its snstenance, and thrives; 
Though stricken to the heart with winter's cold. 

The drooping tree revives. 

The softly warbled song 
Comes from the pleasant woods, and colore<l wings 
Glance quick in the bright sun, that moves along 

The forest openings. 

* * * • • 

Sweet April 1 manyathoagbt 

Is wedded unto thee, aa hearts are wed ; 

JStoT shall they fail, till, to its autumn brought, 

Life's golden fruit is shed. 

— [Longiellow. 

THE WOODS AND THE COURT. 

In the forest of Arden, Shakespeare makes the banished duke say to his companions: 

" Kow, my co-mates and brothers in exile, 
Hath not old custom made this life more aweet 
Than that of painted pomp ? Are not these woods 
More free from i>eril than the envious court? 
Here feel we but the penalty of Adam, 
The seasons' difference; aa the icy fang 
And churlish chiding of the winter's wind, 
Which, when it bites and blows upon my body* 
Even till I shrink with oold, I smile and say: 

* This is no flattery; these are counsellors 

That feelingly persuade me what I am.* 
8weet are the uses of adversity; * * * 

***** 
And this our life, exempt from public haunt, 
I'inda tongues in trees, books in the running brooks, 
Sennona in atones, and good in everything. ' ' 

— [Aa You Like It, set S, 
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THB SPIRIT OP POBTRY. 

There la » qniet npiiit in tbeee woods. 
That dwelli whare'er tho geaUo aooth wind blnirai 
Where u n der n e a th the white>thoni, ia tlie Klade, 
The wild flowere bloom, or, kioaioK the aofl air, 
The leavea ebore their aunay palma oaUpread. 
With whet a tender and inpaaaknied voloe 
It flila the nice and debeate ear ot thought, 
When the fhatnahering atar of morning eomea 
O'erriding the gray hlUa with golden aoarf ; 
Or when the oowled and dnaky-aandaled Bve, 
In moaraiag weada, frona oat the weatem gate^ 
DepartawithaUentpaoel That aplrit movea 
In tho g r ea a TaUey, where the ailver brook, 
from its Aill laver, ponra the white caacadei 
And, babbling low amid the tangled woods. 

Slips down thieogh mosa-grown atonee with endless laoghlsr. 

And fteqoent, <m the everlasting hills. 

Its feet go forth, when it doth wrap itself 

In all the daik embroidmy of the storm. 

And ahonts the stem, strong wind. And here, amid 

The silent m^esty of these deep woods, 

Its presence shall apllft thy thoaghU Anom earth, 

As to the sunshine and the pare, bright air, 

Their tope the grean trees lift. • * * 

—[Longfellow. 

SELECTIONS FOR RECITATIONS. 

THB PURPOSE OP ARBOR DAY. 

To avert treelessness; to improve the climatic conditionB; for the sanitation and 
embellishment of home environments; for the love of the beaatiful and iiBefol com- 
bined in the music and majesty of a tree, as fancy and truth unite in an epic poem, 
Arbor Day was created. It has grown with the vigor and beneiicenoe of a grand 
truth or a great tree. — J. Sterling Morton. 

FOREST HYMN. 

The groree were God's first temples. Ere man learned 

To hew the shaft, and lay the architrave, 

And spread the roof aboTO them— ere he framed 

The lofty yanlt, to gather and roll back 

The sound of anthems; in the darkling wood. 

Amidst the oool and silence, he knelt down, 

And offered to the Mightiest solemn thanks 

And supplication. For his simple heart 

Might not resist the sacred influences 

•Which, from the stilly twilight of the place, 

And from the gray old trunks that high in hearen 

Mingled their mossy bonghs, and from the soond 

Of the inviBible breath that swayed at once 

All their green tops, stole over him, and bowed 

His spirit with the thought of boundless power 

And inaccessible nu^esty. Ah, why 

Should we, in the world's riper years, neglect 

God's ancient sanctuaries, and adore 

Only among the crowd, and under roofs 

That our frail hands haye raised f Let me, at least, 

Here, in the shadow of this aged wood. 

Offer one hymn— thrice happy if it find 

Aooeptanoe in His ear. 
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LEAVES. 

The leayee of the herbage at our feet take all kinds of strange shapes, as if to invite 
us to examine them. Star-shaped, heart-sb aped, spear-shaped, arrow-shaped, fretted, 
fringed, cleft, farrowed, serrated, sinnated, in whorls, in tufts, in spires, in wreaths, 
endlessly expressive, deceptive, fantastic, never the same from footstalk to blossom, 
they seem perpetually to tempt our watchfulness and take delight in outstripping 
onr wonder. — Buskin. 

INFLUENCE OP NATURE. 

Therefore am I still 
A lover of the meadows and the woods 
And mountains, and of all that we behold 
From this green earth; of all the mighty world 
Of eye and ear, both what they half create 
And what perceive; well pleased to recognise 
In nature, and the language of the sense, 
The anchor of my parest thoughts, the nnrae. 
The guide, ttie guardian of my heart, and sool. 
Of all my moral being. 

^Wordsworth. 



THE FOREST A HERITAGE. 

I regard the forest as an heritage, given to us by nature, not for spoil or to devas- 
tate, but to be wisely used, reverently honored, and carefully maintained. I regard 
the forest as a gift intrusted to us only for transient care during a short space of 
time, to be surrendered to posterity again as unimpaired property, with increased 
riches and augmented blessings, to pass as a sacred patrimony from generation to 
generation. — Baron Ferdinand von Mueller. 

STEADFASTNESS. 

A Uttle of thy steadfastness. 
Bounded with leafy gracefulness. 

Old oak, give me— 
That the world's blasts may round me blow, 
And I yield gently to and fro, 
While my stout-hearted trunk below 

And firm-set roots unshaken be. 

-[LowelL 

THE WASHINGTON ELM. 

This tree still stands at Cambridge, Mass. It is on Garden street, a short distance 
from the colleges, and is a large, well-preserved tree. An iron fence is built aroand 
it, and on a stone in front is the following inscription: ''Under this tree George 
Washington took command of the American Army, July 3, 1775." 

Beneath our consecrated elm 

A century ago he stood, 

Famed vaguely for tiiat old fight in the wood 
Whose red surge sought, but could not overwhelm 
The life foredoomed to wield our rough-hewn helm> 

***** 
Firmly erect, he towered above them all. 
The incarnate discipline that was to free 
With iron onrb that armed democracy. • 

—[Lowell—** Under the Old 
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WEALTH IN WOOD. 

The tnie basis of national wealth is not gold, but wood. Forest destruction Is 
the sin that has caused us to lose our earthly paradise. War, i>esttlence, storms, 
fanaticism, and intemperance, together with all other mistakee and niisfor tunes, 
have not can8e<l half as much permanent damage as that fatal crime against the 
fertility of our Mother Earth. — Felix L. Oswald. 

SUBJECTS FOR DECLAMATION 

Character of Washington Thomas Jefferson 

Eulogiomon Washington Daniel Webster 

Antiquity of Freedom Bryant 

PaulRevere's Ride Longfellow 

Story of Bunker Hill Battle O. W. HolmM 

The American Flag .* J. Rodman Drake 

Centennial Hymn Whittier 

Tribute to Abraham Lincoln 1 . R. Lowell 

Sheridan's Ride Read 

Song of Marion's Men Bryant 

Centennial Song Bayard Taylor 

America S. F. Smith 

The Flag of the Union George P. Morria 

Union and Liberty O. W, Holmes 

Other selections for recitation or declamation, a few out of tbe many, 
are the following: 

A Jane Day Lowell: SirLannfal 

Planting of the Apple Tree Bryant 

The Last Leaf Holmes 

Under the Greenwood Tree Shakespeare 

Among the Trees Bryant 

The Spirit of Poetry Longfellow 

Plant a Tree Lucy Larcom 

The Prairies Bryant 

Popular Poplar Tree Blanch \y. Howard 

Woodman, Spare that Tree Morris 

The Ivy Green Dickens 

The Oak LoweU 

The Pine Tree Emerson 

Pair Tree /. .*. Lady Winchelsea 

Hiawatha^ extracts from Longfellow 

Landing of the Pilgrims Mrs. Hemans 

Love of Nature Wordsworth 

^y Queen Tennyson 

DiBGouiae on Trees Beecher 
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TOPICS FOR ARBOR DAY ESSAYS. 

Celebrated trees. 

Short hitttory of Arbor Day. 

What Arbor Day is for. 

How to plant a tree. 

Best trees to plant. 

The most usefal tree. 

Trees and their relation to birds. 

Trees and their relation to tishes. 

Varieties of trees on our farm. 

School houses: What they are and what they should be. 

Sohoolg^ronnds: How to improve them. 

What the leayee do. 

Best trees to plant on the roadside. 

Planting nut- bearing trees : Encouragement for it. 

Best trees and shrubs fur ornamental planting. * 

What to do with sigus that are nailed to trees and fences and painted on therooka. 

How to do away with rubbish on the roadsides. 

Advantages of good sidewalks. 

Roads and walks, and how to make them. 

How to make Arbor Day most useful. 

Teaching of botany and horticulture in schools. 
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LETTER OF SUBMITTAL. 



U. S. Department of Ageioultube, 

Washington, D. C, January 29, 1896. 

Sib: I have the honor to submit the accompanying bulletin on Arbor 
Day, prepared by your direction. 

Its aim is to give an authentic account of the origin, history, and 
uses of the day — now observed throughout our country and also in 
other lands — which has been regarded with interest by tlie Department 
ever since its observance began, and to ofier such suggestions and helps 
as may serve to increase its usefulness. 

It is impossible to sketch the history of Arbor Day in even the brief- 
est manner without frequent reference to the present Secretary of the 
Department, with whom the day is so intimately connected. If the 
writer of this bulletin had felt at liberty to disregard the restraints 
imposed by the official character of the work, a much more frequent 
mention of Mr. Morton's name would have been the result. 

Some of the illustratioLS in the bulletin, especially those of leaves, 
are from Apgar's Trees of the Northern United States, copyright, 1892, 
by the American Book Company, to whom thanks are due for permis- 
sion to use them, it having been found impracticable to prepare original 
figures of this character without delaying the bulletin until after the 
arrival of the time set apart in many States for the observance of Arbor 
Day. Similar thanks are due to others also for like favors. 

I take occasion here also to thank the superintendents of public 

instruction and others who have so readily and courteously responded 

to my invitation and rendered aid, by suggestion or otherwise, in the 

preparation of this publication. Wherever material from such or other 

sources has been incorporated in these pages I have endeavored to give 

credit to the respective authors. For the rest the writer is responsible. 

Eespectfully, 

N. H. Egleston. 

Hon. Chas. W. Dabney, Jr., 

Assistant Secretary. 
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INTRODUCTION. 



Arbor Day, from bein^ only a hnmble expedient of one of our 
Western States a few years ago, has become a national holiday and one 
of our important institutions. Its original design has been modified 
since its observance has become associated with our schools. It is now 
not only a day for tree planting for economic and aBSthetic purposes, but 
its observance has been made the means of securing much valuable 
knowledge in regard to plant and tree life, of cultivating in the young 
the powers of observation, and kindling in their minds an interest in 
natural objects which will be a lifelong source of benefit and pleasure. 

Is it too much to hope, also, that this Arbor Day festival, engaging 
our children in its observance so generally and so pleasantly with songs, 
recitations, and the planting of trees and shrubs around the school- 
houses and along the streets or in public parks and other places, may 
have the effect of developing in coming generations a keener apprecia- 
tion of the value and the beauty of trees than has hitherto been felt in 
our country, and that thus the reckless destruction of our forests, now 
going on with such threatening consequences, may be arrested before 
the calamities are upon us which have befallen other countries through 
the loss of their trees'? 



ARBOR DAY: HISTORY AXI) OBSERVANCE. 



COMMERCIAL VALUE OF TREES. 

ArborDayhas its abundant justification in the 
snrpaHHing value of tre<'8 fnmx whati*vor iN>int of 
view tliey are conHidered. Their besiuty is felt 
by all. Nothing contributeH ho much to make the 
world a pleasant phie^ of abode for man. JuHt 
as anyone has the true home fc*elinK and seeks 
to create a home for hims<*]f, lie Hecks the trees 
as being an indispensable aid in th<» a<*com- 
plishment of his pur|M)sc. He munt have the 
trees around his dwelling place. lie must have 
their shelter and their slia<le, their lieauty of 
form, of leaf, and blossom, an<l fruit, their ever- 
varying a8i)ect with every change of earth and 
sky, of sunshine and ch)nd. In short, he must 
have their companionship in his daily life. But 
looked at apart from all such feeHiig and senti- 
ment, looked at not in their living but in their 
^lead state, looked at as mere lumber or material for man's constructive 
purposes, for the thousand uses of daily life, the trees have an almost 
incomparable value. Estimated by their money value alone the ])rod< 
ucts of the forest exceed those from almost any other source. 

We speak of the "precious metals," gold and silver; and they are so 
])recious in the esteem of most persons that multitudes are ready to 
forsake all other occupations and rush in pursuit of them wherever 
they may be found or there is even a faint hope of finding them. Now 
we give to the hunters of these precious metals special privileges in 
tbe prosecution of their quest such as are not given to ])eople engaged 
in other employments. It would seem that the mining of gold and sil- 
ver is the most important interest of the country. It certainly holds a 
very prominent position in the public estimation. 

But the last report of the Director of the Mint gives the value of the 
product of the gold and silver mines of the United States for the year 
1804 as follows: Gold, $39,500,000; silver, $31,422,000; total, $70,922,000. 
At the same time, the most recent and careful estimates of the value of 
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the products of oar forests daring the same year make it $1,058,650,8599 
or fifteen times that of gold and silver. 

Another comparison is very significant. If we add to the gold and 
silver products that of all other minerals, including such prominent 
ones as iron, copper, lead, zinc, coal, lime, natural gas, petroleum, salt, 
slate, building stones, and the twenty-five or more remaining, which 
are less important, we shall have for the value of all our mineral prod- 
ucts obtained during the year 1894, $553,352,996, or only about one-half 
the value of our forest products. 

Again, we may make a comparison in a different direction and with 
no less striking results. The statistical report of the Department of 
Agriculture gives the value of our cereal crops for the year 1894 as 
follows: 

Wheat $225,902,025 

Com 554,719,162 

Oats 214,816,920 

Rye 13,395,476 

Barley 27,134,127 

Buckwheat 7,040,238 

Total 1,043,007,948 

or less by $15,000,000 than our one forest crop. 

Is it not worth our while, therefore, to perpetuate if possible such 
a crop, and to guard against anything which threatens to diminish it! 
Ought we not, by every means within our control, to see that the 
source of this most valuable supply is not lessened in its capability of 
yielding such a preeminently valunble contribution to our welfare and 
comforts 

The need of tree planting, looked at in the wide view, results from 
the fact that we have been and are depleting our forest area at an 
unreasonable rate. The spread of population into the great treeless 
plains beyond the Mississippi has made a largely increased demand 
for lumber, and in response to that demand we have been for years 
consuming our forests at a rate far beyond the supply furnished by 
their annual growth. The best estimates make the annual consump- 
tion of our forests, for fuel and lumber chiefly, 25,000,000,000 cubic 
feet. To furnish this amount would require the produce of the annual 
growth of 1,200,000,000 acres of woodland, whereas our total forest 
area is less than 500,000,000 acres, which is no more than we need as 
a permanent stock of woodland for the country. It will be seen, then, 
that more than half of our annual consumption is a draft by so much 
upon our forest capital, when we should be only drawing from the 
forests the amount of their annual growth, or the interest of that capi- 
tal. How long would it take a millionaire to become a bankrupt if he 
should be annually trenching upon his money capital at a like rate! 

Few persons realize the enormous and often wasteful — ^that is, un- 
necessary — consumption of our forests. That consumption amounts 
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to 350 cable feet per capita, as against 12 to 14 cubic feet per capita in 
Great Britain and about 40 cubic feet in Germany. 

Some specifications may lielp us to apprehend the situation. Our 
railroads consume, on an average, annually for their construction 
dOO,000,OUO cubic feet of our very best timber. Our mines use tor 
internal props and for the reduction of their ores immense amounts. 
One mine may be taken as an illustration. The Anaconda Mining 
Company, of Montana — well named Anaconda, in view of its enormous 
capacity for swallowing the forests whole, as it were — made a state- 
ment foar years ago, now on file in one of the Departments of the Gov- 
ernment, from which it appears that during a period of six months it 
consumed 65,000 cords of wood and 18,500,000 feet of lumber. At the 
same time the company stated that its daily conKumption hereafter 
would be, wood 700 cords, lumber 100,000 feet, and its consumption 
for the year 1802 would be, wood 256,000 cords, lumber 40,000,(MN) feet. 
This lumber is mostly in the form of timber used as mine props. 

Most of the wood and timber used by this and other niincM in the 
Bocky Mountain and other western regions is cut fVom the ])iil)Hc 
lands. Such is the indulgence shown by the (Yovemment that those 
engaged in mining or even prospecting for mines are allowed to out 
and consume the timber on the public lands free of coHt and with only 
such restrictions as may be made by the Secretary of the Interior. 
These restrictions are not close or narrow in charac*.ter, and are easily 
evaded if not absolutely ignored, and so are to a great extent prac- 
tically inoperative. The scanty appropriations of Congress do not 
allow the Secretary of the Interior to retain a sufficient number of 
inspectors to watch the immense extent of tt^rritory occupied by the 
forests and take notice of tlie depredations whicli may be made uiK)n 
tiieni, and even when depredations are occasionally discovere<l it is 
very difficult to secure a conviction and inflict the penalty prescribed 
for the offense. 

To show the extent of these depredations and the scale on which the 
forests are consumed, may be instanced the case of one mining company 
in Dakota against which the Government has brought suit for the sum 
of $688,000, this being the alleged value of the trees cat less than 8 
inches in diameter, which restriction had been placed upon the permit 
to cut. What must have been the number and value of the larger trees 
cut and consumed by this company! The operations of the Anaconda 
Company are carried on upon so large a scale that it is said they refuse 
to make a contract for less than 40,000 cords of wood in any single 
case, and their contracts range from that amount to 200,000 cords, 
while nearly 1,000,000 cords are constantly kept on hand. The company 
held last year a permit from the Secretary of the Interior to cut from 
four sections of public land within twelve months 14,000,000 feet of 
timber. The great Comstock Lode of Nevada is, if possible, a greater 
anaconda, whole mountains of forest having gone into its capacious 
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maw, the growth of two or three centuries having been swept away in 
a few years. 

Figures are impotent to give one a full apprehension of the work of 
forest destruction that is wrought by these and other mining compa- 
nies and the lumbering establishments which help them to their sup- 
plies. One needs to see with his own eyes the work as it is going on 
and the track of desolation which it leaves, to have an adequate notion 
of the destruction thus accomplished. One company, miscalled a devel- 
opment company, which is one of the agencies through which the Ana- 
conda secures its supplies, has a daily capacity of 120,000 feet of 
timber. 

It is to be considered also that not only the consumption of the 
forests, incidental to mining operations but that resulting from ordi- 
nary lumbering is marked by great wastefulness. We throw away 
often more material than we use. A great portion of the substance of 
the trees cut in the forests is left there to decay or to be consumed by 
the flames. It is estimated that on the average not more than three- 
eighths of what we cut in the forests is utilized, five-eighths of the mate- 
rial being wasted. In the great redwood forests of the Pacific Coast 
such is the wasteful method of operation, it is said, that in procuring a 
railroad tie worth 35 cents, $1.87 worth of the substance of the tree is 
wasted. In Euroi>e it is estimated that seven -eighths of the forest 
material is made use of and the waste is only one-eighth. 

A conspicuous case of wastefulness is worth noting in this connection, 
not only as an instance of wastefulness, but for the great and direct dam- 
age resulting from it. To meet the demands of a great mining company 
on one of the Sierra Nevada ranges a band of men, numbering thousands 
in all, were sent with their axes into a forest district in that vicinity. It 
was an extensive region and the forest presented a stand of trees 
not excelled, perhaps, in quality in all the country. Every condition of 
climate and soil had been favorable for their growth. They stood thick 
and stalwart. 

As the quickest and easiest way of getting out the largest trees, 
which were the ones wanted for the miners' use, the forest was cut 
clean and leveled with the ground. Then, the timber having been 
removed, the remaining trees, spread over miles and miles of the 
mountain side, were given to the flames. The fire not only consumed 
the trees, but burned up the soil beneath them — the rich leaf mold, 
which was the accumulation of centuries of tree growth. The very 
rocks beneath it were so heated by the mighty mass of burning fuel 
that, in many places, they crumbled to gravel. When the rains came 
and the snows melted rapidly in springtime — having no sheltering 
foliage of the trees to protect them from the rays of the sun — the ashes 
of the burned trees, and what was left of the soil, together with, the 
rocky gravel, were swept down the mountain side with torrent swift- 
ness and force, overflowing the banks of the water courses, tearing 
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them from their places, and poariug out the d(^bri8 of disintegrated 
rock upon the fertile meadows below to the depth of many feet. 

The settlers in the peaceful valleys at the foot of the mountains, to 
whom the dense forests had sent from their snturate<l spongy soil and 
the slowly melting snows under their protecting shade a steady and 
sufficient supply of water to enable them to prosecute their farming 
operations in that arid region with an assurance of success nowhere 
surpassed, now found themselves at the mercy of torrents in the spring 
season and droughts in the summer time, and were forced to abandon 
their no longer productive farms. Those green mountain slopes which 
it had taken centuries of growth to prepare as the guarantee of fertil- 
ity to the fields below are gone. Naked rocks only are now to be seen 
in their place. It wiU take centurii*s to clothe them again with trees, 
and meanwhile the valleys and plains below will remain the desert 
which the greed and recklessness of man have created there. 

With the enormous consumption of our forests now going on and 
rapidly increasing and the consequent diminution of our forest area, 
the need of tree planting becomes greater witli every passing year, and 
the importance of Arbor Day constantly increases. Its great value, as 
has been said, is not so much in the number of trees planted on Arbor 
Day as in the tree sentiment created and stimulated by the Arbor Day 
observances, which will be helpful in arresting the wasteful destruction 
of our forests and lead on in due time, it is to be ho]>e(l, to all private 
and public tree planting which our interests demand. 



ORIGIN AND HISTORY OF ARBOR DAY. 

The first to call attention in this country, in an 
impressive way, to the value and absolute need of 
trees — their value not merely on account of their 
beauty or their adaptation for purposes of orna- 
mental planting and mechanical utility, but for 
their connection as forests with climatic influ- 
ences, with the flow of streams, and their conse- 
quent connection with the large interests of 
agri(*ulture and commerce, in short, with the 
general welfare of all classes of people — was 
that eminent scholar and wise observer, Mr. 
George P. Marsh, for many years our worthy representative at the 
courts of Italy and Turkey. His residence in those older countries was 
calculated to draw his attention to the subject as it would not have 
been drawn had he always lived in his native land. 

Ours was a remarkably well-wooded country. From Maine to the 
Gulf and from the Atlantic coast to the Alleghanies stretched an 
almost continuous forest, which at the beginning of white settlements 
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here and long afterwards was an impediment to agricultural develop- 
ment. The pioneer was obliged to clear a space among the trees to 
make room in which to cultivate his crops, and it is a significant sign 
of that early condition of things that the coat of- arms of one of oar 
States bears the emblem of a sturdy yeoman with uplifted ax. Under 
such circumstances, it is no wonder that the people of this country in 
former time had no very favorable estimate of trees and little appreciar 
tion of their value, except for fuel and the supply of timber for house 
building and certain other uses, or that they were willing that their 
consumption by the ax should be aided and accelerated by forest fires. 
Comparatively few persons until a recent period realized. the serious 
inroads which, with a rapidly increasing population, had been made 
upon our forest resources or apprehended the dangers which werQ 
threatening us in the future as the consequences thereof. 

In Europe Mr. Marsh found the Oovernments of Italy and Germany, as 
well as those of other countries, making active endeavors and at great 
expense to rehabilitate their forests which had been depleted centuries 
before, to guard them from depredation and, instead of leaving them to 
be consumed at the bidding of personal greed or recklessness, cherish: 
ing them as among their most precious possessions. He found the 
forests regarded as the most valuable crop which the ground can prot 
duce, and every efibrt made to stimulate their growth to the utmost. He 
found schools, of a grade corresponding to our colleges, established for 
the special purpose of training men for the successful planting and cul- 
tivation of forests. He found the growth of trees in masses and their 
maintenance reduced to a science and the management of the wood- 
lands constituting one of the most important departments of state. 

Such discoveries were well calculated to fix his attention upon the 
very diflferent condition of the forests in his own country, and to con- 
vince him that the reckless destruction of them then going on here, if 
not checked, would bring upon this Ijiiid the same calamities which had 
befallen countries of the Old World in past centuries, and from which 
only the most enlightened nations of Europe are now recovering through 
the arduous eftorts of many decades, and at great pecuniary cost. The 
result of Mr. Marsh's observations was the publication of a volume 
entitled "The Earth and Man,'' and that admirable chapter in it on "The 
woods," to which, more than to any other source i)erhaps, we are indebted 
for the awakening of attention here to our destructive treatment of the 
forests, and the necessity of adopting a different course if we would 
avert most serious consequences, threatening more than anything else, 
possibly, our material welfare. 

Other thoughtful and observing men at home became aware from 
time to time that we were wasting our tree heritage, and in one way or 
another they were urging the necessity of caution and economy in the 
treatment of the forests. It is remarkable, indeed, that as early as the 
colonial period some of our States — New Hampshire and New York, for 
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example — ^became somewhat alarmed by tlie inroadH wbich were even 
then being made upon their forests, and made enactments for their pro- 
tection. This action was exceptional, however, and little was done to 
draw attention to the rapid and dangerous depletion of our forests and 
awaken public sentiment on the subject until within the comparatively 
recent i>eriod of which we have just spoken. 

For the purpose of securing a supply of timber for naval construction 
the Government, at the beginning of the present century, purchased 
certain tracts of live-oak timber, and about twenty-five years later, by 
an act of Congress, the President was authorized to take measures for 
their preservation. About the same time the Massachusetts Society 
for Promoting Agriculture offered prizes for forest planting, and thirty 
years later the State ordered a survey of her timber lands. Thirty 
years lat'Cr still, acts began to be passed for the encouragement of tim- 
ber planting, chiefly in the treeless Western Stsites. The well-known 
timber-culture act was one of these. It made a ft^e gift of the public 
lands to the successful planter of forest trees on one-fourth of his entry. 

About twenty years ago the subject of forest destruction and its 
detrimental results came before the American Association for the 
Adyancement of Science for consideration, and as the result of its dis- 
cussions the association memorialized Congress, asking that measures 
be taken for the protection of the public timber lands. In consequence 
of this, a committee of the House of Representatives was appointed for 
the purpose of considering the establishment of a forestry department 
of the Government, and two years later the Commissioner of Agricul- 
ture was authorized to api)oint a forest commissioner, which was the 
foundation of the present Forestry Division in the Department of Agri- 
culture. The commissioner, the late Dr. F. B. fiough, made protracted 
inquiries into the condition of the forests in this country and in Europe, 
and published a voluminous report on the subject, which is altogether 
the most complete and valuable publication on forestry which has 
appeared in this country. 

It was at about this time, or a few years earlier, that a practical 
movement was inaugurated by the present Secretary of Agriculture, 
the Hon. J. Sterling Morton, which has done more for the protection of 
our forests and the encouragement of tree planting than all our legis- 
lation. This was the establishment of Arbor Day, or tree planting day. 
It was the happy thought of this pioneer settler on the treeless plains of 
Nebraska, who knew and felt the value of trees about the home, as well 
as their importance for the many uses of life, to enlist his neighbors 
and his fellow settlers throughout the State, by a common impulse, 
growing out of common \\ ants and feelings, in the work of tree planting 
on one and the same given day. The wise suggestion was brought before 
the State board of agriculture in the form of a resolution designating a 
certain day for the inauguration of the tree-planting movement. The 
resolution was readily adopted. The appeal to the popular feeling and 
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the popular need was heartily responded to, and it was reported that 
niauy millions of trees were planted that year in Nebraska. This 
successful inauguration of Arbor Day led to its institution the same 
year by the horticultural society in Iowa, to be followed quickly by its 
adoption in Minnesota, Ohio, and other Western States. 

A few years later Arbor Day assumed a new character and acquired 
a wider interest with the people as it became connected in its observ- 
ance with the public schools. This it did for the first time during the 
sessions of a national forestry convention at Cincinnati in the year 
1882. The sessions of the convention were continued through five days, 
on one of which there was a public parade, civic and military, with a 
march to Eden Park, where groves were planted and single trees in 
memory of distinguished men — poets, orators, governors, and others. 
The school children and their teachers formed a conspicuous feature of 
the pageant and the ])lanting of the trees was done principally by them. 
Tree planting thus became a festivity, combining at once pleasure and 
utility. That Cincinnati observance was an object lesson for the coun- 
try, as the report of it was published far and wide. 

A national forestry association was formed at the time of the Cincin- 
nati convention, and at its meeting in St. Paul the following year a 
resolution was adopted favoring the observance of Arbor Day by the 
schools of the country. A standing committee on Arbor Day was also 
appointed, and such a committee has been appointed at nearly every 
annual meeting of the association. Wherever since then Arbor Day 
has been adopted its observance has been connected with the schools, 
as it has been also in the States where it had been established before. 
Thus it has become a school festival, as it has also become a national 
one. It was only what might have been expected, therefore, that at 
the meeting of the National Education Association, at Saratoga, in 
July, 1892, when the subject had been brought to its attention by the 
Hon. B. G. Northrop, the committee to whom it was referred should 
report as follows : 

Your committee reports with pleasure that Arbor Day is now observed iu accord- 
ance with legislative act, or annual public proclamation, in forty States and Terri- 
tories. We recommend that the observance be universal, that village and district 
imi)rovement associations be formed, that memorial trees be plan ted, and that appro- 
priate means be employed to inspire in pupils and parents the love of beauty and a 
desire for home and landscape adornment. 

Arbor Day is educational in the best and largest sense. By engag- 
ing the pupils of the schools in the study of trees, not merely from 
books but by actual observation and handling of them in their living 
state, the observing faculties of the pupils are appealed to and culti 
vated, and their minds are easily led on from the study of trees to that 
of shrubs and flowering plants and all natural objects. There can be 
no better training than this. It forms one of the best equipments for 
success in life in whatever employments one may be engaged, and is a 
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never-MliDg source of eDjoyment. No studies are more wholesome 
than those of natural objects. They are suggestive of only what is good. 
They cultivate the sense and love of the beautiful everywhere. They 
meliorate the nature within us and fit us to be associates with one 
another, and to become worthy members of society wherever we may be. 

And so Arbor Day and its public observance, taken with the studies 
connected with it, has led on naturally to the formation of town and 
village improvement societies and various other associations and organ- 
izations for the promotion, in one way and another, of the public wel- 
fare. The spirit of Arbor Day is benevolent. It^ aim is the public 
good in some form, and it has a wide outlook. Tliere is nothing narrow 
or selfish about it. If it plants trees, it is not for the benefit of any 
individual alone, but for all who may see them and have the benefit of 
them, whether soon or centuries hence. It plants for those who are to 
come, as well as for those now living. 

Arbor Day is the one festival or celebration which, instead of look- 
ing backward and glorifying the heroes and achievements of tlie past 
or recounting the praises of present enterprises or actors, looks forward 
and seeks to make a better environment and a l>etter inheritiince for 
the coming generations. Its spirit is ho|M^fuI. Its motto is progress. 
It is ever reaching out for new a(M|uisitions of knowledge, and s<^eking 
to impart new and more widespread l)encfits. 

It is not a matter for wonder, therefore, that an institution with 
sach a spirit and such possibilities, with so much to commend it to the 
attention of persons of intelligence and generous feeling, and especially 
to the ardent natures of the young, should have a s])ecdy and wide 
acceptance. And so, by its own manifest merit and without any prop- 
agandism on its behalf, it has been adopted by nearly every State and 
Territory of the Union; and limited by no national boundaries, it has 
even crossed the Atlantic on the one band, and become established in 
Great Britain, France, and northern and southern Africa, and during 
the present year in Spain, and on the other, has crossed the Pacific 
and been welcomed in the Hawaiian Islands and in Japan. 

The beneficent results of an institution of this character, and already 
almost world-wide in its reach, no one can measure. Year byyear it 
will bring millions of people, young and old, into a closer and more 
intimate contact with nature, unveiling to them its precious secrets, 
opening to them stores of valuable knowledge, and cultivating in them 
the best feelings. In our own country it promises to do more than 
anything else to convert us from a nation of wanton destroyers of our 
unparalleled heritage of trees to one of tree planters and protectors. 
Instead of looking upon the trees with indiflPerence, or even with a hos- 
tile feeling, as to a great extent we have done, or regarding them chiefly 
as material for use in the constructive arts or to be consumed as fuel, 
we shall become tree lovers. A tree sentiment will be created and 
established which will lead us to recognize and cherish the trees as 
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Arbor Day, from bein^ only a humble expedient of one of our 
Western States a few years ago, has become a national holiday and one 
of our important institutions. Its original design has been modified 
since its observance has become associated with our schools. It is now 
not only a day for tree planting for economic and aesthetic purposes, but 
its observance has been made the means of securing much valuable 
knowledge in regard to plant and tree life, of cultivating in the young 
the powers of observation, and kindling in their minds an interest in 
natural objects which will be a lifelong source of benefit and pleasure. 

Is it too much to hope, also, that this Arbor Day festival, engaging 
our children in its observance so generally and so pleasantly with songs, 
recitations, and the planting of trees and shrubs around the school- 
houses and along the streets or in public parks and other places, may 
have the effect of developing in coming generations a keener apprecia- 
tion of the value and the beauty of trees than has hitherto been felt in 
our country, and that thus the reckless destruction of our forests, now 
going on with such threatening consequences, may be arrested before 
the calamities are upon us which have befallen other countries through 
the loss of their trees! 
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COMMERCIAL VALUE OF TREES. 

Arbor Day has its abuudaiit justification in the 
sarpaHHing value of tre^^H fum\ wliaU'ver iK)int of 
view tliey are conmdered. Tlieir beauty is felt 
by all. Nothing contributes ho much to make the 
world a ple^isant jihice of abode for man. Just 
as anyone has the true home feeling and seeks 
to create a home for himself, he seeks the trees 
as being an indispc^nsable aid in the accom- 
plishment of bis ))ur])ose. He must have the 
trees around his dwelling place. He must have 
their shelter and their shade, their beauty of 
form, of leaf, and blossom, and fruit, their ever- 
varying aspect with every change of earth and 
sky, of sunshine and cloud. In short, he must 
have their companionship in his daily life. But 
looked at apart from all such feeling and senti- 
ment, looked at not in their living but in their 
dead state, looked at as mere lumber or material for man's constructive 
purposes, for the thousand uses of daily life, the trees have an almost 
incomparable value. Estimated by their money value alone the prod- 
ucts of the forest exceed those from almost any other source. 

We speak of the "precious metals," gold and silver; and they are so 
l)reciou8 in the esteem of most persons that muUitu<les are ready to 
forsake all other occupations and rush in pursuit of them wherever 
they may be found or there is even a faint hope of finding them. Now 
we give to the hunters of these precious metals special privileges in 
the prosecution of their quest such as are not given to people engaged 
in other employments. It would seem that the mining of gold and sil- 
ver is the most important interest of the country. It certainly holds a 
very prominent position in the public estimation. 

But the last report of the Director of the Mint gives the value of the 
product of the gold and silver mines of the United States for the year 
3804 as follows: Gold, $39,500,000 ; silver, $31,422,000; total, $70,922,000. 
At the same time, the most recent and careful estimates of the value of 
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the products of oar forests daring the same year make it $1,058,650,859, 
or fifteen times that of gold and silver. 

Another comparison is very significant If we add to the gold and 
silver products that of all other minerals, including such prominent 
ones as iron, copper, lead, zinc, coal, lime, natural gas, petroleum, salt, 
slate, building stones, and the twenty-five or more remaining, which 
are less important, we shall have for the value of all our mineral prod- 
ucts obtained during the year 1894, $553,352,996, or only about one-half 
the value of our forest products. 

Again, we may make a comparison in a different direction and with 
no less striking results. The statistical report of the Department of 
Agriculture gives the value of our cereal crops for the year 1894 as 
follows: 

Wheat $225,902,025 

Com 554,719,162 

Oats 214,816,920 

Rye 13,395,476 

Barley 27,134,127 

Buckwheat 7,040,238 

Total 1,043,007,948 

or less by $15,000,000 than our one forest crop. 

Is it not worth our while, therefore, to perpetuate if possible such 
a crop, and to guard against anything which threatens to diminish itt 
Ought we not, by every means within our control, to see that the 
source of this most valuable supply is not lessened in its capability of 
yielding such a preeminently valunble contribution to our welfare and 
comfort f 

The need of tree planting, looked at in the wide view, results from 
the fact that we have been and are depleting our forest area at an 
unreasonable rate. The spread of population into the great treeless 
plains beyond the Mississippi has made a largely increased demand 
for lumber, and in response to that demand we have been for years 
consuming our forests at a rate far beyond the supply furnished by 
their annual growth. The best estimates make the annual consump- 
tion of our forests, for fuel and lumber chiefly, 25,000,000,000 cubic 
feet. To furnish this amount would require the produce of the annual 
growth of 1,200,000,000 acres of woodland, whereas our total forest 
area is less than 500,000,000 acres, which is no more than we need as 
a permanent stock of woodland for the country. It will be seen, then, 
that more than half of our annual consumption is a drafb by so much 
upon our forest capital, when we should be only drawing from the 
forests the amount of their annual growth, or the interest of that capi- 
tal. How long would it take a millionaire to become a bankrupt if he 
should be annually trenching upon his money capital at a like rate! 

Few persons realize the enormous and often wasteful — that is, un- 
necessary — consumption of our forests. That consumption amounts 
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to 350 cnbic feet per capita, as against 12 to 14 cabic feet per capita in 
Oreat Britain and about 40 cubic feet in Germany. 

Some specifications may lielp us to apprehend tbe situation. Our 
railroads consume, on an average, annually for their constrn<*tion 
500,000,000 cnbic feet of our very best timber. Our mines use for 
intern^ props and for the reduction of their ores immense amounts. 
One mine may be taken as an illustration. The Anaconda Mining 
Company, of Montana — well named Anaconda, in view of its enormous 
capacity for swallowing the forests whole, as it were — made a state- 
ment four years ago, now on file in one of the Departments of the Gov- 
ernment, from which it appears that during a period of six months it 
consumed 65,000 cords of wood and 18,500,000 feet of lumber. At the 
same time the company stated that its daily consumption hereafter 
would be, wood 700 cords, lumber 100,000 feet, and its consumption 
for the year 1802 would be, wood 255,000 cords, lumber 40,000,000 feet. 
This lumber is mostly in the form of timber used as mine ])rops. 

Most of the wood and timber used by this and other niiiieN in the 
Bocky Mountain and other western regions is cut from the public 
lands. Such is the indulgence shown by the Government that those 
engaged in mining or even pro8i>ecting for mines are allowed to cut 
and consume the timl)er on the public lauds free of cost and with only 
such restrictions as may be made by the Secretary of the Interior. 
These restrictions are not close or narrow in character, and are easily 
evaded if not absolutely ignored, and so are to a great extent prac- 
tically inoperative. The scanty appropriations of Congress do not 
allow the Secretary of the Interior to retain a sufficient number of 
inspectors to watch the immense extent of territory occupied by the 
forests and take notice of the depredations which may be made upon 
fiiein, and even when depredations are occasionally discovered it is 
very difficult to secure a conviction and inflict the penalty prescribed 
for the oflfense. 

To show the extent of these depredations and tbe scale on which the 
forests are consumed, may be instanced the case of one mining company 
in Dakota against which the Government has brought suit for the sum 
of $688,000, this being the alleged value of the trees cut less than 8 
inches in diameter, which restriction had been placed upon the permit 
to cut. What must have been the number and value of the larger trees 
cut and consumed by this company! The operations of tbe Anaconda 
Company are carried on upon so large a scale that it is said they refuse 
to make a contract for less than 40,000 cords of wood in any single 
case, and their contracts range from that amount to 200,000 cords, 
while nearly 1,000,000 cords are constantly kept on hand. The company 
held last year a permit from tbe Secretary of the Interior to cut from 
four sections of public land within twelve months 14,000,000 feet of 
timber. The great Comstock Lode of Nevada is, if possible, a greater 
anaconda, whole mountains of forest having gone into its capacious 
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maw, the growth of two or three centuries having been swept away in 
a few years. 

Figures are impotent to give one a full apprehension of the work of 
forest destruction that is wrought by these and other mining compa- 
nies and the lumbering establishments which help them to their sup- 
plies. One needs to see with his own eyes the work as it is going on 
and the track of desolation which it leaves, to have an adequate notion 
of the destruction thus accomplished. One company, miscalled a devel- 
opment company, which is one of the agencies through which the Ana- 
conda secures its supplies, has a daily capacity of 120,000 feet of 
timber. 

It is to be considered also that not only the consumption of the 
forests, incidental to mining operations but that resulting from ordi- 
nary lumbering is marked by great wastefulness. We throw away 
often more material than we use. A great portion of the substance of 
the trees cut in the forests is left there to decay or to be consumed by 
the flames. It is estimated that on the average not more than three- 
eighths of what we cut in the forests is utilized, five-eighths of the mate- 
rial being wasted. In the great redwood forests of the Pacific Coast 
such is the wasteful method of operation, it is said, that in procuring a 
railroad tie worth 35 cents, $1.87. worth of the substance of the tree is 
wasted. In Euroi>e it is estimated that seven-eighths of the forest 
material is made use of and the waste is only one-eighth. 

A conspicuous case of wastefulness is worth noting in this connection, 
not only as an instance of wastefulness, but for the great and direct dam- 
age resulting from it. To meet the demands of a great mining company 
on one of the Sierra Nevada ranges a band of men, numbering thousands 
in all, were sent with their axes into a forest district in that vicinity. It 
was an extensive region and the forest presented a stand of trees 
not excelled, perhaps, in quality in all the country. Every condition of 
climate and soil had been favorable for their growth. They stood thick 
and stalwart. 

As the quickest and easiest way of getting out the largest trees, 
which were the ones wanted for the miners' use, the forest was cut 
clean and leveled with the ground. Then, the timber having been 
removed, the remaining trees, spread over miles and miles of the 
mountain side, were given to the flames. The fire not only consumed 
the trees, but burned up the soil beneath them — the rich leaf mold, 
which was the accumulation of centuries of tree growth. The very 
rocks beneath it were so heated by the mighty mass of burning fuel 
that, in many places, they crumbled to gravel. When the rains came 
and the snows melted rapidly in springtime — having no sheltering 
foliage of the trees to protect them from the rays of the sun — the ashes 
of the burned trees, and what was left of the soil, together with the 
rocky gravel, were swept down the mountain side with torrent swift- 
ness and force, overflowing the banks of the water courses, tearing 
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them from their places, and poariu^ oat the d<^bri8 of disinteii^rated 
rock upon the fertile meadows below to the depth of many feet. 

The settlers in the peaceful valleys at the foot of the moautains, to 
whom the dense forests had sent from their saturated spongy soil and 
the slowly melting snows under their protecting shade a steady and 
sufficient supply of water to enable them to prosecute their farming 
operations in that arid region with an assurance of hu(*cc8s nowhere 
Bnrpassed, now found themselves at the mercy of torrents in the spring 
season and droughts in the summer time, and were forced to abandon 
their no longer productive farms. Those green mountain 8loi>e8 which 
it had taken centuries of growth to prepare as the guarantiee of fertil- 
ity to the fields below are gone. Naked rocks only are now to l)e seen 
in their place. It will take centuries to elotlie them again with trees, 
and meanwhile the valleys and plains below will lenmin the desert 
which the greed and recklessness of man have created there. 

With the enormous consumption of our forests now going on and 
rapidly increasing and the consequent diminution of our forest are^i, 
the need of tree planting becomes greater witli every passing year, and 
the importance of Arbor Day constantly increases. Its great value, as 
has been said, is not so much in the number of tret^s planted cm Arbor 
Day as in the tree sentiment created and stimulated by the Arbor Day 
observances, which will be helpful in arresting the wiisteful destruction 
of our forests and lead on in due time, it is to be ho]NMl, to ail private 
and public tree planting which our interests demand. 



ORIGIN AND HISTORY OF ARBOR DAY. 

The first to call .attention in this country, in an 
impressive way, to the value and absolute need of 
trees — their value not merely on account of their 
beauty or their adaptation for purposes of orna- 
mental planting and mechanical utility, but for 
their connection as forests with climatic in flu 
euces, with the flow of streams, and their conse- 
quent connection with the large interests of 
agriculture and commerce, in short, with the 
general welfare of all classes of people — was 
that eminent scholar and wise observer, Mr. 
George P. Marsh, for many years our worthy representative at the 
courts of Italy and Turkey. His residence in those older countries was 
calculated to draw his attention to the subject as it would not have 
been drawn had he always lived in his native land. 

Ours was a remarkably well-wooded country. From Maine to the 
Gulf and from the Atlantic coast to the Alleghanies stretched an 
almost continuous forest, which at the beginning of white settlements 
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here and long afterwards was an impediment to agricultural develop- 
ment. The pioneer was obliged to clear a space among the trees to 
make room in which to cultivate his crops, and it is a significant sign 
of that early condition of things that the coat of-arms of one of our 
States bears the emblem of a sturdy yeoman with uplifted ax. Under 
such circumstances^ it is no wonder that the people of this country m 
former time had no very favorable estimate of trees and little appreciar 
tion of their value, except for fuel and the supply of timber for house 
building and certain other uses, or that they were willing that their 
consumption by the ax should be aided and accelerated by forest fires. 
Comparatively few i)ersons until a recent period realized the serious 
inroads which, with a rapidly increasing population, had been made 
upon our forest resources or apprehended the dangers which were 
threatening us in the future as the consequences thereof. 

In Europe Mr. Marsh found the Governments of Italy and Germany, aa 
well as those of other countries, making active endeavors and at great 
expense to rehabilitate their forests which had been depleted centuries 
before, to guard them from depredation and, instead of leaving them to 
be consumed at the bidding of personal greed or recklessness, cherish: 
ing them as among their most precious possessions. He found the 
forests regarded as the most valuable crop which the ground can pro- 
duce, and every effort made to stimulate their growth to the utmost. He 
found schools, of a grade corresponding to our colleges, established for 
the special purpose of training men for the successful planting and cul-. 
tivation of forests. He found the growth of trees in masses and their 
maintenance reduced to a science and the management of the wood- 
lands constituting one of the most important departments of state. 

Such discoveries were well calculated to fix his attention upon the 
very diff*erent condition of the forests in his own country, and to con- 
vince him that the reckless destruction of them then going on here, if 
not checked, would bring upon this l:nid the same calamities which had 
befallen countries of the Old World in past centuries, and from which 
only the most enlightened nations of Europe are now recovering through 
the arduous efforts of many decades, and at great pecuniary cost. The 
result of Mr. Marsh's observations was the publication of a volume 
entitled ''The Earth and Man,'' and that admirable chapter in it on "The 
woods," to which, more than to any other sour ce ])erhaps, we are indebted 
for the awakening of attention here to our destructive treatment of the 
forests, and the necessity of adopting a diff*erent course if we would 
avert most serious consequences, threatening more than anything else,^ 
possibly, our material welfare. 

Other thoughtful and observing men at home became aware from 
time to time that we were wasting our tree heritage, and in one way or 
another they were urging the necessity of caution and economy in the 
treatment of the forests. It is remarkable, indeed, that as early as the 
colonial period some of our States — New Hampshire and New York, for 
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example — ^became somewhat alarmed by the inroads which were even 
then being made upon their forests, and made enactments for their pro- 
tection. This action was exceptional, however, and little was done to 
draw attention to the rapid and dangerous depletion of our forests and 
awaken public sentiment on the subject until within the (*x)mparatively 
recent period of which we have just spoken. 

For the purpose of securing a supply of timber for naval construction 
the Government, at the beginning of the present century, purchased 
certain tracts of live-oak timber, and about twenty-five years later, by 
an act of Congress, the President was authorized to take measures for 
their preservation. About the same time the Massachusetts Society 
for Promoting Agriculture offered prizes for forest planting, and thirty 
years later the State ordered a survey of her timber lands. Thirty 
years later still, acts began to be passed for the encouragement of tim- 
ber planting, chiefly in the treeless Western States. The well-known 
timber-culture act was one of these. It made a tree gift of the public 
lands to the successful planter of forest trees on one-fourth of his entry. 

About twenty years ago the subject of forest destruction and its 
detrimental results came before the American Association for the 
Advancement of Science for consideration, and as the result of its dis- 
cussions the association memorialized Congress, asking that measures 
be taken for the protection of the public timber lands. In consequence 
of this, a committee of the House of Bepresentatives was appointed for 
the purpose of considering the establishment of a forestry department 
of the Government, and two years later the Commissioner of Agricul- 
ture was authorized to appoint a forest commissioner, which was the 
foundation of the present Forestry Division in tlie Department of Agri- 
culture. The commissioner, the late Dr. F. B. Sough, made protracted 
inquiries into the condition of the forests in this country and in Europe, 
and published a voluminous report on the subject, which is altogether 
the most complete and valuable publication on forestry which has 
appeared in this country. 

It was at about this time, or a few years earlier, that a practical 
movement was inaugurated by the present Secretary of Agriculture, 
the Hon. J. Sterling Morton, which has done more for the protection of 
our forests and the encouragement of tree planting than all our legis- 
lation. This was the establishment of Arbor Day, or tree planting day. 
It was the happy thought of this pioneer settler on the treeless plains of 
Kebraska, who knew and felt the value of trees about the home, as well 
as their importance for the many uses of life, to enlist his neighbors 
and his fellow settlers throughout the State, by a common impulse, 
growing out of common \^ ants and feelings, in the work of tree planting 
on one and the same given day. The wise suggestion was brought before 
the State board of agriculture in the form of a resolution designating a 
certain day for the inauguration of the tree- plan ting movement. The 
resolution was readily adopted. The api)eal to the popular feeling and 
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the popular need was heartily respouded to, and it was reported that 
many millions of trees were planted that year in Nebraska. This 
successful inauguration of Arbor Day led to its institution the same 
year by the horticultural society in Iowa, to be followed quickly by its 
adoption in Minnesota, Oiiio, and other Western States. 

A few years later Arbor Day assumed a new character and acquired 
a wider interest with the people as it became connected in its observ- 
ance with the public schools. This it did for the first time during the 
sessions of a national forestry convention at Cincinnati in the year 
1882. The sessions of the convention were continued through five days, 
on one of which there was a public parade, civic and military, with a 
march to Eden Park, where groves were planted and single trees in 
memory of distinguished men — poets, orators, governors, and others. 
The school children and their teachers formed a conspicuous feature of 
the x)ageant and the ])lanting of the trees was done principally by them. 
Tree planting thus became a festivity, combining at once i)lea8ure and 
utility. That Cincinnati observance was an object lesson for the coun- 
try, as the report of it was published far and wide. 

A national forestry association was formed at the time of the Cincin- 
nati convention, and at its meeting in St. Paul the following year a 
resolution was adopted favoring the observance of Arbor Day by the 
schools of the country. A standing committee on Arbor Day was also 
appointed, and such a committee has been appointed at nearly every 
annual meeting of the association. Wherever since then Arbor Day 
has been adopted its observance has been connected with the schools, 
as it has been also in the States where it had been established before. 
Thus it has become a school festival, as it has also become a national 
one. It was only what might have been expected, therefore, that at 
the meeting of the National Education Association, at Saratoga, in 
July, 1892, when the subject had been brought to its attention by the 
Hon. B. G. Northrop, the committee to whom it was referred should 
report as follows: 

Your committee reports with pleasure that Arbor Day is now observed iu accord- 
ance with legislative act, or annual public proclamation, in forty States and Terri- 
tories. We recommend tiiat the observance be universal, that village and district 
improvement associations be formed, that memorial trees be planted, and that appro- 
priate means be employed to inspire in pupils and parents the love of beauty and a 
desire for home and landscape adornment. 

Arbor Day is educational in the best and largest sense. By engag- 
ing the pupils of the schools in the study of trees, not merely from 
books but by actual observation and handling of them in their living 
state, the observing faculties of the pupils are appealed to and culti 
vated, and their minds are easily led on from the study of trees to that 
of shrubs and flowering plants and all natural objects. There can be 
no better training than this. It forms one of the best equipments for 
success in life in whatever employments one may be engaged, and is a 
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never-failing source of enjoyment. No studies are more wholesome 
than those of natural objects. They are suggestive of only what is good. 
They cultivate the sense and love of the beautiful everywhere. They 
meliorate the nature within us and fit us to be associates with one 
another, and to become worthy members of society wherever we may be. 

And so Arbor Day and its public observance, taken with the studies 
connected with it, has led on naturally to the formation of town and 
village improvement societies and various other associations and organ- 
izations for the promotion, in one way and another, of the public wel- 
fare. The spirit of Arbor Day is benevolent. It<s aim is the public 
good in some form, and it has a wide outlook. There is nothing narrow 
or selfish about it. If it plants trees, it is not for the benefit of any 
individual alone, but for all who may see them and have the benefit of 
them, whether soon or centuries hence. It plants for those who are to 
come, as well as for those now living. 

Arbor Day is the one festival or celebration which, instead of look- 
ing backward and glorifying the heroes and achievements of the past 
or recounting the praises of present enterprises or actors, looks forward 
and seeks to make a better environment and a better inheritance for 
the coming generations. Its spirit is hopeful. Its motto is progress. 
It is ever reaching out for new acquisitions of knowledge, and seeking 
to impart new and more widespread benefits. 

It is not a matter for w(mder, therefore, that an institution with 
such a spirit and such possibilities, with so much to commend it to the 
attention of x)er8ons of intelligence and generous feeling, and especially 
to the ardent natures of the young, should have a speedy and wide 
acceptance. And so, by its own manifest merit and without any prop- 
agaiidism on its behalf, it has been adopted by nearly every State and 
Territory of the Union; and limited by no national boundaries, it has 
even crossed the Atlantic on the one hand, and become established in 
Great Britain, France, and northern and southern Africa, and during 
the ])resent year in Spain, and on the other, has crossed the Pacific 
and been welcomed in the Hawaiian Islands and in Japan. 

The beneficent results of an institution of this character, and already 
almost world-wide in its reach, no one can measure. Year by year it 
will bring millions of people, young and old, into a closer and more 
intimate contact with nature, unveiling to them its precious secrets, 
opening to them stores of valuable knowledge, and cultivating in them 
the best feelings. In our own country it promises to do more than 
anything else to convert us from a nation of wanton destroyers of our 
unparalleled heritage of trees to one of tree planters and protectors. 
Instead of looking upon the trees with indifference, or even with a hos- 
tile feeling, as to a great extent we have done, or regarding them chiefly 
as material for use in the constructive arts or to be consumed as fuel, 
we shall become tree lovers. A tree sentiment will be created and 
established which will lead us to recognize and cherish the trees as 
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friends, aud while we shall freely make use of them in the varioas arts 
and industries of life, we shall be mindful of their value in other respects 
and find constant delight in their companionship. 

To show the natnral result of the establishment of Arbor Day and 
how it increases its hold upon the regard of a people from year to year 
as it becomes more and more familiar to them and its obvious lessous 
are learned by them, it is enough to adduce the history of Nebraska, 
in which the day originated — since the time it began to be celebrated 
there. Arbor Day originated in this manner: At an annual meeting of 
the Nebraska State board of agriculture held in the city of Lincoln, 
January 4, 1872, J. Sterling Morton, of Nebraska Oity, introduced the 
following resolution, which was unanimously adopted after some little 
debate as to the name, some of those present contending for the term 
" Sylvan '^ instead of "Arbor :" 

Resolvedy That Wednesday, the 10th day of April, 1872, be, and the same is hi^raby, 
especially set apart and consecrated for tree planting in the State bf Nebrc^ka, and 
the State board of agricultnre hereby name it Arbor Day ; and to orge upon the peo- 
ple of the State the vital importance of tree planting, hereby offer a special premium 
of one hundred dollars to the agricultaral society of that county in Nebraska which 
shall, upon that day, plant properly the largest number of trees; and a farm library 
of twenty-five dollars' worth of books to that person who, on that day, shall plant 
properly, in Nebraska, the greatest number of trees. 

The result was that over a million trees were planted in Nebraska on 
that first Arbor Day. 

Three years later the day had attained such favor with the people 
that the governor, by public proclamation, set apart the third Wednes- 
day of April as Arbor Day, and recommended that the people observe 
it as a day of tree planting. Annually thereafter other governors of 
the State followed this example, until at the session of the legislature 
in 1885 an act was passed designating the 22d day of April, the birth- 
day of Mr. Morton, as the date of Arbor Day, and making it one of the 
legal holidays of the State. 

As further showing the deep lodgment which Arbor Day has gained 
in the regard of the people of Nebraska, aud the interest with which 
it is cherished by them, it is significant to notice that since the inaugu- 
ration of Arbor Day a provision has been embodied in the constitution 
of the State which recites, ''That the increased value of lands by 
reason of live fences, fruit, and forest trees grown and cultivated 
thereon shall not be taken into account in the assessment thereof.'' 

The following statutory enactments are now in existence also: 

Sec. 3. That the corporate authorities of cities and villages of the State of 
Nebraska shall cause shade trees to be planted along the streets thereof. 

Sec. 4. For the above purpose a tax of not less than one dollar nor more than fire 
dollars, in addition to all other taxes, shall be levied upon each lot adjacent to which 
the trees are to be planted as aforesaid, and collected as other taxes. 

Sec. 5. Trees shall be annually planted, when practicable, on each side of one- 
fourth of the streets in each city and village in the State of Nebraska, until all shall 
have shade trees along them not more than twenty feet apart. 
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Sec. 6. The corporate aathorities aforesaid shall provide by ordinance the distance 
from the side of the street that trees shall be planted, and the sixe thereof. 

Sec. 7. Provided, The owner of any lot or lots may plant trees adjacent thereto 
where ordered as above, in the manner and of the size prescribed, and on makinj^ 
proof thereof by affidavit to the collector, said affldaylt shall exempt said owner 
from the payment of the aforesaid tax. 

Sec. 8. Any person who shall materially injure or shall destroy the shade tree or 
trees of another, or permit his animals to destiny them, shall be liable to a fine of 
not less than five dollars, nor more than fifty dollars for each tree thus injured or 
destroyed, which fine shall be collected on complaint of any person or persons before 
any court of proper jurisdiction. One-half of all fines thus collected shall be paid 
to the owner of the trees injured or destroyed; the other half shall be paid into the 
school fund. 

Sec. 9. That this act shall not apply to any person that is occupant of any busi- 
ness lot without his consent. 

Sec. 10. That when any person shall plant and properly cultivate for the term of 
five years, six rows of trees, eight feet apart, and the trees four feet apart in the 
row along either the north section or the half section line, running east and west, 
said rows to be not nearer to the said north section or half section line than four feet 
or to the south line of any road which may be laid out on said north section or half 
section line; or when any person shall fill out to the standard above prescribed, and 
keep the same in a proper state of cultivation for the time above stated, any rows 
of trees that may have previously been planted along said north section or half sec- 
tion line, it shall be the duty of the county (*ommissioners to pay such person, by 
warrant on the county treasurer, a sum of money, amounting to three dollars and 
thirty-three cents per acre, for each acre so planted and cultivated annually, so long 
as the same is planted and kept growing and in a proper state of cultivation, 
fur a period not to exceed the space of five years, and to an extent not to exceed 
three acres of land. 

Sec. 11. It shall be the duty of the assessor of each precinct to make proper exam- 
ination and report to the county commissioners, at the time of his annual report, the 
condition of all timber so planted and cultivated under the provisious of this act. 

How firmly the tree-planting idea bas taken hold of the people of 
Nebraska is farther sbown by a joint resolution adopted by the last 
legislature, and approved April 4, 1895: 

Whereas the State of Nebraska has heretofore, in a popular senst^, been desig- 
nated by names not in harmony with its history, industry, or ambition ; and 

Whereas the State of Nebraska is preeminently a tree-planting State; and 
. Whereas numerous worthy and honorable State organizations have, by resolu- 
tion, designated Nebraska as the "Tree Planter's State;" Therefore, be it 

Besolved by the legislature of ike State of Nebraska, That Nebraska shall herenfter, 
in a popular sense, be known and referred to as the ** Tree Planter's Stato." 

To this may be added, not inappropriately, another joint resolution 
adopted at the same session, which is an outgrowth of the same senti- 
ment as that which led to the adoption of the popular name, ^' Tree 
Planter's State.'' 

Whereas, the adoption of a State floral emblem by the authority of the legis- 
lature would foster a feeling of pride in our State and stimulate an interest in the 
history and traditions of the Commonwealth: Therefore, be it 

Resolved, That, the Senate concurring, we, the legislature of Nebraska, hereby 
declare the flower commonly known as the "Golden Rod" (Solidago serotina) to be 
the floral emblem of the State. 

Approved April 4^ A. D. 189^, 
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The Hon. Henry R. Corbett, State superintendent of pablic instruc- 
tion, says: 

The effect of Arbor Day it will be impossible to estimate in figures or statistics. It 
has resulted in stimulating a pride in the resources of Nebraska and a sentiment in 
favor of extending and preserving our forest areas. It is observed and talked abont 
in every school room, and through its influence millions of trees have been planted 
and cared for annually throughout %e State. 

To these testimonies may be added the following recent statement of 
the Hon. B. W. Furnas, who, as governor of Nebraska, issued the first 
Arbor Day proclamation and who has watched with interest the prog- 
ress and results of the day's observance ever since: 

No observance ever sprang into existence so rapidly, favorably, permanently, and 
now so near universally throughout the whole civilized world as that of "Arbor Day.'' 
It originated less than a quarter of a century since, and has been adopted, in some 
form or other, in all the States and Territories of this Union, and in nearly all for- 
eign civilized countries, increasing in popularity wherever known. 

The words **Arbor Day** are attractive to the eye — to read in print and to meditate; 
they are rythmical to utter and to the ear. The word "Arbor" carries with it most 
pleasant remembrances to the young and projiise to the older — "a bower, a seat 
shaded by trees.'' What more enticing and enchanting to refined aesthetic taste 
and mind than such retreat, such rest, shelter, protection? This characteristic alone 
makes it worthy of a permanent place in our civilization. 

Its economic worth, because of its usefulness among all classes of people, com- 
mends it with equal force. 

Its origin was prompted by a desire to ward off the rigorous winds of northwestern 
prairies, and to supply fuel as well. Its accomplishments in this respect are already 
beyond pecuniary computation. Through the instrumentality of its observance in 
Nebraska many thousands of acres hitherto bleak, worthless, undesirable prairie 
lands have been clad with millions of trees, thus converting them into valued forest 
groves, fruitful orchards, prosperous homes, with happy people as occupants. A 
great commonwealth has been built on the foundation "Arbor Day," and within the 
recollection of those who participated in "laying the corner stone." 

The influence of tree planting on the western prairies, influencing climate con- 
ditions for good, is found to be next to incalculable — retaining moisture and breaking 
the force of sweeping winds. Growing out of this climatic revolution is the greater 
result of increased crop products. 

Records show the number of trees planted in Nebraska since the inauguration of 
"Arbor Day" running into billions. Instances are also of record, where the earlier 
planted and more rapid growing varieties of trees which were used have been 
already converted into sawed lumber, of which residences and other buildings have 
been constructed. 

It has been deemed proper to present in this extended manner an 
account of the inauguration, establishment, and progress of the Arbor 
Day institution in Nebraska as an illustration not only of what the 
observance of the day has effected in a particular State, but of what it 
is effecting in many other States and may be expected to do wherever 
it is established. 

To show that similar results have followed the introduction of Arbor 
Day in other States, it will be enough to cite briefly the testimony of a 
few superintendents of public instruction, persons who possess the best 
means of information upon the subject. 
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Superintendent Sabin, of Iowa, well known for the great interest he 
has taken in the proper observance of Arbor Day, says: 

Arbor Day has been regularly observed in Iowa since it was instituted in 18S7. It 
is the custom of this department to issue an Arbor Day annnal for free distribution. 
Special care is taken that one reaches every school in the State. 

Although there is no legal requirement, the dav is very gemrally observed by the 
schools, and in many cases by citizens. It is proper ^o say here that our school law 
requires every board of directors to set out and properly care for at least twelve 
shade trees on each school grounds not already provided with suitable shade. 

The influence of such an observance is very excellent, although, as in other good 
work, perseverance is necessary to snocess. We intend to continue the custom from 
year to year. • 

The superintendent of public instruction in Wyoming says: 

The day is observed by the planting of trees and appropriate exercises in each 
department of our schools. 

A great degree of interest is manifested by the children and peopli" generally and 
Beems to be increasing. Pupils look forward with great pleasun* to the planting and 
naming of their trees. In a great many schools each child contributes toward the 
baying of a tree, and in after years watches jts growth very carefully. 

Particular interest, I think, is shown in this day in Wyoming for the reason that 
we have so few native trees and it requires so much care to cultivate them. 

E. B. Prettyman, secretary of the Maryland board of education, says: 

The day is observed universally by the public schools of the Htate. Great int rest 
is manifested, which I believe to be increasing. I believe tbe effect of the observ- 
ance of Arbor Day is very beneficial in cultivating a love for trees and for the 
adornment not only of school lots with trees, vines, and flowers, but that this culti- 
vation extends to th6 families and homes represented in the schools. 

Hon. J. M. Carlisle, superintendent of public inHtruction in Texas, 
says: 

Washington's birthday, February 22, is observed in this State as Arbor Diiy. It is 
observed as a holiday, and is devoted to the planting of trees, shrubs, flowers, and 
tbe general ornamentation of public buildings and grounds. The patriotic exercises 
appropriate to Washington's birthday blend beautifully with the observance of 
Arbor Day. 

The effect of the observance of the day is wholesome. Interest in tbe study of 
trees, shmbs, and flowers is stimulated, appreciation of the wonders and beauties 
of nature is heightened, and the sentiment in favor of both physical and moral clean- 
liness is greatly strengthened, while patriotic feelings are aroused aud the people 
are drawn together by the contemplation of so many great themes in which ail have 
a common interest. 

The superintendent of public instruction in North Dakota says : 

The degree of interest in the observance of the day is increasing, and the effect 
upon pupils of the schools and the public generally is gratifying in the same degree 
which marks the increasing observance of the day. 

Hon. A. B. Poland, State superintendent of public instruction in 
New Jersey, says : 

Ever since the adoption of the act for the observance of Arbor Day (1884) the 
observance has been universal throughout tbe State, and, in general, eminently sat- 
isfactory. I am of the opinion that, after eleven years' experience, the interest taken 
in the observance of Arbor Day has in no respect diminished. This would be a 
remarkable phenomenon were it not that the end subserved were generally recog- 
nized to be a useful one. 

10578 2 
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I am of the opinion also that the participation of the schools and, to a consider- 
able extent, the citizens in the ohservance of Arbor Day has resulted in a moral and 
aesthetic improyement that may be clearly discerned. 

New York was late in adopting Arbor Day by legal provision, though 
the day had been more or less observed for several years; but no State, 
since the enactment of the ^' act to encourage arboriculture'' (1888), has 
been more active or efiBcient ni the observance of Arbor Day. Hon. 
Charles B. Skinner, State sai)erintendent of public instruction, speak- 
ing of the passage of the act, says : 

Without donbt one of the effects of this legislation has been to arouse a deeper 
interest in trees and flowers among pupils and people. We hear more in these days 
concerning the preservation of our forests than before the enactment of the law. 
Our school gronnds are kept in better condition and the trees about our school- 
houses are better protected. In thousands of cases trees so planted on Arbor Day 
have been named for men and women prominent in education and in our history 
generally. 

The manuals which have been issued by the department of public 
instruction from year to year, and the larger and very noteworthy manual 
compiled by Mr. Skinner himself, testify abundantly to the vigor with 
which the Arbor-Day propaganda has been promoted in New York. 
Those manuals have been freely drawn upon in the preparation of the 
present publication. 

The number of trees planted in New York on Arbor Day is officially 
stated by Mr. Skinner as follows: 1889, 24,166; 1890, 27,130; 1891, 
25,786; 1892, 20,622; 1893, 16,973; 1894, 16,624. 



STATES AND TERRITORIES OBSERVING ARBOR DAY. 



states. 



Alabama ... 

Arizona 

Arkansas... 
California .. 

Colorado 

Connecticut 
Florida... . 

Georgia 

Idaho 

Illinois 



Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire- 



Year of 
first observ- 
ance. 



1887 
1890-91 



1886 
1885 
1887 
1886 
1887 
1886 
1888 

1884 
1887 
1875 
1886 
1888-89 
1887 
1889 
1886 
1885 
1876 
1802 
1886 
1887 
1872 
1887 
1886 



Time of observance. 



22dof Febniarv. 

First Friday after 1st of February. 



Third Friday in April. 

In spring, at appointment of governor. 

Januarv 8. 

FirHt Friday in December. 

Last Monday in April. 

Dat« fixed *by governor and superintendent of pablio 

instruction. 
Date fixed by superintendent of public instruction. 

Do. 
Option of governor, usually in April. 

Do. 
Option of parish boards. 
Option of governor. 
Opti -n of governor, in April. 
Last Saturday in April. 
Option of governor. 

Do. 
Option of board of education. 
First Friday after first Tuesday of ApriL 
Second Tuesday of May. 
22d of April. 
Option of governor. 

Do. 
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States and Tereitoribs Observing Arbor Day — (^nniinaml. 



SUtes. 



Kew Jeraej — 
New Mexico . . . 

New York 

North Ctfoliua 
North Dakota.. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . 
Rhode Island.. 
South Carolina. 
Soath Dakota. . 

Tenneaaee 

Texaa 

Vermont 

Virginia 

West Virginia. 
Wisconain . . . . 

W^'oming 

Washini^n . . . 



I 



. Tear of 
first oboerr- 

1884 
1800 
IM» 
1800 
1884 
1882 



I 

1887 
1887 
Uncertain. 
1884 
1875 
1800 
1885 
1802 
1883 
1880 
1888 
1802 



Time of olMMrvaut***. 



Option of governor. In April. 

Second PrldaT In llareb. 

First Fridav met Maj 1. 

Uotion of toe governor, in aatoiitn. 

•lA«*f Mav. by pnK'lantation of governor. 

In AfcU, by proolamatiou of governor. 

Second FrM^ In April. 

Option of gov( riK. Altemativi* datea. 

Do. 
Variable. 

(>ption of governor. 

Movemlwr. at dealgnailoo of ««unty auperintendenta. 
22d of Febmary. 
Option of governor. 

Fall and spring, at deeignatlon of sup(<rinAaB«li*nt «tfarh«M>U. 
Option of governor. 

Do. 

Do. 



Only the following three 8tateH oi TerritorieH fail to observe ArlKir 
Day: Delaware, Indian Territory, and Utah. In Delaware the day ih 
observed in some localitien, and the Hanie iH probably true in Utah and 
the Indian Territory. 



ARBOR DAY CELEBRATIONS. 

While the object of Arbor Day, as originally 
instituted, waH to secnire the planting of trees 
on a large scale and for economic jmrposes, in a 
region nearly destitute of trees and where the 
need of them for fuel as well as for shelter was 
strongly felt, now that its observance has spread 
all over the country and has become almost uni- 
versally connected with the schools, nowhere is the 
day welcomed with more of zest and enjoyment than in 
those parts of the country where trees are most abundant. 
The value of Arbor Day observances in connection with our 
schools, therefore, is not to be measured so much by the number of 
trees planted at a given time as by the tree spirit implanted In those 
engaged in the observance, by the knowledge of tree life incidentally 
gained, and the feelings and principles engendered or promoted and 
their after influence upon life and character. The value of Arbor Day 
is not so much in its present enjoyments for a day as in what it does by 
preparing our growing youth to be useful and happy men and women 
when they reach the position of influence and responsibility, when the 
duties of public and social life and the molding and direction of social 
and political affairs are to be transferred from those who now control 
them and are to be assumed by themselves. 
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It is much ill favor of tbe day and its appropriate observance that it 
may afi'ord such opportunities for bringing the young so x)leasantly into 
contact with Nature, and opening their minds in their most impressible 
time to her healthy and happy influences. It is good to take the pupils 
out of the schoolroom for a day into tlie open air, into Nature's school 
plii^e. And it would be a good thing if they could be taken into the 
fields and groves, under the judicious guidance of their teachers, not 
only once a year, but oftener. An occasional half-holiday thus taken 
would be of more real benefit, more instructive, than any equal portion 
of time spent in the schoolroom. It would be taking the children to 
the original fountains of knowledge, where they would gain it at first 
and not at second hand. Fresh flowers are better than those of the 
herbarium. It would give scope and stimulus to their observing facul- 
ties, the first to open and the first which offer themselves to be trained 
for proper use, on whose proper use also the success and happiness of 
after life chiefly depend. As Wordsworth says: 

Nature uever did l)otray 
The heart that loved her; 'tis her privilege. 
Through all the years of this our life, to lead 
From joy to joj' ; for she can so inform 
The mind that is within us, so impress 
With quietness and beauty, and so feed 
With lofty thoughts, that neither evil tongues, 
Rash Judgments, nor the sneers of selfish men. 
Nor greetings where no kindness is, nor all 
The dreary intercourse of daily life 
Shall e'er prevail against us, or disturb 
Our cheerful faith that all which we behold 
Is full of blessing. 

It had been a thousand times better for some if, instead of moiling 
over books in the schoolroom, they had been allowed to spend more of 
their younger days in the open world, the school of Nature, to be com- 
panions of the birds, listening to their songs and learning their habits, 
strolling aion<»" the brooks, following their windings through wood and 
meadow, and coming home laden with the treasures which Nature is ever 
ready to bestow upon tbe youngest child or the oldest man who has an 
eye to see and a heart to feel their beauty. 

Happily, the methods of the schoolroom are better than they were, 
though there is still room for improvement. Nature studies have found 
some place in them. But these would be made more interesting and 
more effective if teacher and pupils together were oftener to get face to 
face with Nature herself, the great teacher. 

METHODS OF OBSERVING ARBOR DAY. 

The observance of Arbor Day may be as various in method as the 
tastes and inclinations of those engaged in it. Much will depend upon 
the teacher; much, also, upon the character of the school and the age 
and previous training of the pupils. If the teacher has a moderate 
share of inventiveness there will be little difficulty. The chief thing 
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is to Lave the pupils interested in what they do, and if they are taken 
into confidence by the teacher and invited to ofi'er suggestions, they 
will often make a plan so sensible and satisfactory as almost to relieve 
the teacher from any burden of care in regard to it. 

Of course it is presumed that the pupils are, to some extent, pre- 
pared beforehand for the celebration of Arbor Day by having it spoken 
of by the teacher and its objects explained, and that there has been 
more or less talk on the part of the teacher and readings about trees 
and plants and some familiarity with them and with the elements, at 
least, of vegetable physiology. It is supposed also that the history 
and character of distinguished persons in honor of whom it is proposed 
to plant trees will have been studied. 

As the time of celebration draws nigh, therefore, let there be a con- 
ference between teacher and pupils as to the method to be adopted. 
First, as to the tree planting. Where is it to be— on the school ground 
or on some highway, or in some parkt Is it to be done by the school or 
schools alone, or in cooperation with a larger general movement of the 
inhabitants of the place for the improvement of its appearance by a 
systematic planting of trees on the streets and elsewhere f How many 
trees will the school undertake to plantt What kinds of trees will 
they plantt The decision of the last question will depend upon 
where the planting is to take place and whether it is to be done by the 
school alone or in concert with others. If the planting is to be upon the 
school premises, it may be desirable to plant different trees from those 
which might be selected for the street or the park. If the planting is 
to be done in concert with others, a village improvement society for 
instance, then the choice of trees will properly be left to such society. 

But these preliminary questions having been decided, in order that 
all may go smoothly on Arbor Day, and to provide against the impedi- 
ments of unfavorable weather at that time, it is desirable to have a com- 
mittee of the older pupils appointed to see that the designated trees are 
procured beforehand, and that holes are properly prepared for their recep- 
tion, so that there may be no unnecessary delay at the time of planting. 

These arrangements having been made, it remains to be decided with 
what ceremonies or exercises the tree planting shall be accompanied. 
The progi'amme in this respect will be more or less elaborate according 
to the age of the pupils, the customs of the place, and the extent to 
which the Arbor Day spirit has been already developed. But let it be 
remembered that this is eminently the children's day, and that we all 
like ceremonies, on special occasions at least. And if the grown-up 
man needs drum and fife, epaulets and plumes and banners, and the 
measured march and countermarch to make his soldiering satisfactory, 
the children may well be invited on Arbor Day to march along the 
streets to the music of their own familiar songs, wearing such scarfs 
and badges as they choose to decorate themselves with, and carrying 
aloft their banners with the pride of young patriots and scholars. 
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It will be welt Tor the pupils to assemble witli their teachers at the 
schoolroom in the moruing aud spend n portion of tbe day — parents 
and friends beiug present also— in listening to addresses from any vlio 
may have been invited beforehand to speak to them. Essays may also 
be read by the older pupils. These may be interspersed with songs 
and recitations and familiar talks about trees aud plants. Later in the 
day, iu the afternoon, perhaps, the planting of the trees will take 
place, songs, addresses, and recitations accompanying the planting of 
each tree. The character of the weather will determine how mnch of 
the exorcises shall take place in the open air and how much in the 
schoolroom or elsewhere. It is the custom in some places, and a very 
good custom it is, for all the schools to come together at some central 
place, after the planting is finished, and for the older people, who have 
been engaged in tree planting, to meet with them and all report what 
they have done, and end the day with an honr or two around a well 
spread table, and with music, songs, and perhaps pleasant games. 




ADDRESSES AND EXTRACTS. 

The following address by Hon. J. Sterling 
Morton, delivered April 22, 1887, at the State 
University, Lincoln, Nebr., has a fitting place in 
a manual of Arbor Day: 

ARBOR DAY: ITS ORIGIN AND GROWTH. 

Ladibs and Gentlemen: Jnat as stars in the sky 
brighten all tbe Armament with light, no holidays and 

anniveraariaa coinuiemorate exalted charoctera, recall 
noble deeds, and perpetnate pare princiiilee, illumine the arena ot hnmsn life, uid 
light lip the higher pathways for mauly effort and ambitioD. 

Ordinary holidays are retrospective. They honei something good and great wbich 
has been, and, by its oxaltution, commenil it to tbe emulation ofmiuikind. Thus th« 
past is innde to inspire the present, and the present to reach into and influence the 
immeasurable anil iiuknowable Hiture. 

But "Arbor Day" — Nebraska's own home.invented and homo-institnted anniver- 
sary— whieli hns been already transplantcil to nearly every State in the American 
Union, and even adopted m foreign lands, is not like other holidays. Each of those 
reposes upon the prist, while Arbor nay proposes for the future. It contemplates, 
not the good and tlie beautiful of past generations, but it sketches, ontlines, estab- 
lisiiea the useful and the beautiful for tbe ages yet to coiue. Other anuiversariea 
stand with their backs to the future, peering into and worshipping the past; bat 
Arbor Day facies the future with an affectionate solicitude, regarding it as on artiit 
his canvas, and etches upon our prairies and jdaius gigantic groves anil towering for- 
estsof waving trees, which shall for our posterity become ronsummate living pictures, 
compared to which the gorgeous colorings of Rubens are tame and iuBigniflcant. 

The wooded landscape in snnlight and in shadow, which you— in the trees joa 
have planted to-day- have only faintly Jinined, shall in the future fruition of their 
It beauty compel the admiration aud gratitude of men and women now unbora, 
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who shall seo with iuterest and satisfaction their symmetry and loTsHness. As one 
friend hands to another a hoaqnet, so this anniversary sends greetings and flowers, 
foliage and fmit, to posterity. It is the sole holiday of the human family which 
looks forward and not backward. 

Arbor Day originated in Lincoln on January 4, 1872. Upon that day the festival 
was iuHtitiited by a resolution of the Nebraska State board of agriculture. It was 
my good fortune to have thought out this plan for popularizing arboriculture and to 
have originateil the term or phrase ''Arbor Day'' and to have written, submitted, 
and adv(R'atc<l that resolution, and thus to have established this anniversary. It 
will grow in popular esteem from year to year, until iinally it shall be observed uni- 
versally tbroughont the Union of American States. 

It has become the scholastic festival of our times. Common schools, ool leges, and 
universities have taken its practical observance under their own special and iutelli- 
gent direction. The zeal of youth and the cultured love of the beautiful combine to 
perpetuate aud to popularize it. 

That which should survive in America must harmonize with education aud refine- 
ment. AVhatsoever the schools, the teachers, and the pupils shall fimter and encour- 
age, shall live and flourish, mentally and morally, forever. Students, scholars, and 
philosophers have ever been associated with trees and their conservation. The 
Academeia of Athens where Socrates and Plato taught was only a grove of plane 
trees. There rhetoric, logic, and philosophy were given to the youth of Greece by 
those majestic men, whose great thoughts more than two thousand years after their 
death are still vitalizing and energizing the world of mind. The plane tree that 
Agamemnon planted at Delphos; the one grown by Menelaiis, the huHband of Helen 
of Troy ; and that one which so charmed Xerxes with its surpassleHS beauty, when 
invading Greece with his great army, that he remained one entire day wrapped in 
its admiration, encircling it with a gold band, decking it witb precious jewels, hav- 
ing its tigiire stamped upon a golden medal, and by hit! delay losing his subsequent 
battle with the Greeks — these are all historic trees and .yet strangers almost to the 
average reader. 

But the beautiful avenues and tranquil shades of the grand plane tree, which 
adorned the Academeia of Athens, are familiar to every student. The voice of 
Socrates mingled with the music of their waving boughs and Pinto mused beneath 
their far-extending suadows. Thus the first fruits or philosophy are borne to us 
with the fact that Grecian civilization was a tiee-plantiug civilization. And the 
transmitted wisdom of those ages illustrates how marvelously trees and learning 
have always been intimately associated together. 

Upon the inner bark, called '* liber,'' of trees came the annals, the lore of all the 
ancient world's written life inscribed by the stylus. Not only from tree bark has 
the intellect of man taken the record of its early development, but even the word 
^'library," which embraces all the conserved thoughts of all the thinking ages, 
comes from the inner bark of a tree. And the word "book," take either derivation 
you choose, comes from one in German or Saxon or Scandinavian, meaning beech 
wood, because in the dawn of learning all records were written on beech boards, 
and the leaf and the folio which make up the book came to us also from the trees. 

But leaving ancient times, ceasing to trace tree ancestry from words, and reluc- 
tantly remaining silent as to many delightful delusions concerning the sacred groves 
of Greece and Rome and their storied genii, who gave wisdom to sages and judgment 
to lawmakers, and skipping likewise all the tree lore and tree metaphor in the 
Bible — and that is indeed self-denial on an occasion like this — let us see how forests 
and our English ancestry are indissolubly connected, and how, by the very law of 
heredity, we should all become amateur foresters. 

The Druids first planted forests and groves in England. In the misty twilight 
betwi'en barbarism and civilization the teachers and students of Great Britain were 
Druids. All their discourses and ceremonies transpired in the oaken groves and 
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sacred orchards of their own planting, and Pliny declares the word ''Dmid'' to 
have come from the Greek word drus — an oak. And while no Draid oaks now 
remain, there are still in England many very venerable trees. Among them are the 
Damory oak, of Dorsetshire, 2,000 years of age; Owen Glendower's oak at Shelton, 
near Shrewsbury, from the branches of which that chieftain looked down apon the 
battle between Henry IV and Henry Percy in 1403. The great oak of Magdalen 
College, Oxford, was a sturdy sapling when nine hundred years ago Alfred the Great 
founded that institution of learning. It received injuries during the reign of 
Charles I which at the close of the last century caused its decay and death. 

Windsor Forest is notable also for its majestic oaks of great age, one of them 
known to have withstood more than a thousand years of winter and summer storms. 
Not many decades have passed since Heme's oak, which had borne that hunter's 
name from the reign of Elizabeth, was blown down. In the Merry Wives of Wind- 
sor, Shakespeare has told its story Elizabeth, who was first saluted at Hatfield as 
**ihe Queen of England,^' in the shade of the towering trees of oak which line its 
broadest avenues, greatly encouraged agriculture, and was among the first English- 
speaking advocates of forestry. 

When Columbus was seeking a new world, his crew, anxious and incrednlous, even 
unto mutiny, the waves bore out to his ship twigs and foliage from the forests of 
the unknown land, giving him hope, faith, victory even, as the dove with the olive 
branch had carried God's peace to Noah centuries before. 

Nearly two hundred years after Columbus came the Puritans, and then began the 
war upon the woodlands of America. Since then, ax in hand, the race has advanced 
from the Atlantic Seaboard westward for more than two centuries, devastating forests 
with most unreasoning energy, always cutting them down, and never replanting 
them. Hewing their way through the Eastern and Middle States, the pioneers have 
wantonly destroyed without thought of their posterity millioos upon millions of 
acres of primeval woodlands. 

Cleaving right and loft through Ohio, Michigan, and Indiana, felling giant trees, 
rolling them into log heaps and destroying them by fire, emigration emerged upon 
the treeless plains of Illinois and the Northwest. 

Nature teaches by antithesis. When sick we learn to value health ; when blind 
we realize the beneficence, the surprising and delicious sense of sight; when deaf 
we dream of the music we loved to hear, and melodies forever dead to the ear float 
through the mind that is insulated from sound like sweet memories of the loved 
and lost. So these treeless plains, stretching from Lake Michigan to the Rocky 
Mountains, were unfolded to the vision of the pioneer as a great lesson to teach 
him, by contrast with the grand forests whence he had just emerged, the indispen- 
sability of woodlands and their economical use. Almost rainless, only habitable by 
bringing forest products from other lands, these prairies, by object teaching, incul- 
cated tree planting as a necessity and the conservation of the few fire scarred forests 
along their streams as an individual and public duty. Hence out of onr physical 
environments have grown this anniversary and the intelligent zeal of Nebraskans in 
establishing >voodlauds where they found only the monotony of plain, until to-day 
this State stands foremost in practical forestry among all the members of the Amer- 
ican Union. 

An arboretum is to tree culture what a university is to mental life. The skilled 
forester gathers in the former all varieties of trees, studies the habits and require- 
ments of each, and stimulates growth and defines forms by all the appliances of his 
art. In the universities are collected human intellects of all types and all degrees 
of strength and quickness. Here, as among the trees, are all the inexorable and 
inefiaceable results of the operations of the law of heredity. Here, as in the 
arboretum, we arc taught (hat though nurture may do much, nature does most. 

The Cottonwood can never become an oak, but it can pass the oak in the race for 
maturity. It can even aid the oak to become more stately in form, to grow straighter 
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and taller than when left to iteelf, without the competition of more swiftly shooting 
trees. A row of acorns planted between two lines of infant cottonwoods will come 
up and make an effort to reach sunlight, up beyond the shadows of their soft- wood 
competitors, which oaks never make when planted by themselves. Thus in the . 
arboretum the less is made to act as a nurse and guardian to the more valuable 
timber. At Arbor Lodge some years since, in 1865, I plante<l a long row of black 
walnuts between two ranks of swiftly growing soft-wood trees — ^maple on one side 
and Cottonwood on the other. During these twenty years I have watched the 
walnuts growing symmetrically and beautifully to great height, in their struggle to 
reach the light up and beyond the shade of their less valuable contemporaries and 
co-tenants. They are higher, better trees than they would have been without the 
rivalry of their neighbors — their classmates. 

So mind by contact with mind and struggle of brain with brain is improved. The 
mediocrity of one is almost obliterated by contests with the Huperiority of another. 
Just as trees seek — ^must have — sunlight, just as they reach up into the sky for it out 
from shade, so the mind in competitive seeking after knowledge ever exalts itself^ 
perfects and embellishes itself. A dull brain developing in solitude is dwarfed and 
gnarled like a lone oak on the prairie ; but associated with the sharp, quick perceptions 
of its superiors, it becomes a better brain, and bestows benefits upon mankind where 
in solitude it would have withered into fruitlessness. The wonderful similitudes 
between tree life and human life are almoHt innumerable. They have been recog- 
nized in all ages, and man*s metaphorH for all that is beautiful, useful, desirable, 
and immortal have been, since written language began, largely drawn from sylvan 
life. The ''Tree of Knowleilge, ' the **Tree of Liberty," the "Tree of Everlasting 
Life'' have been planted in all poesy; the}' have bloomed in all literature from the 
remotest of historic times. Books not drawing simile, metaphor, or other figure of 
speech from tree life have been rare indeed. But the most beautiful tree, with its 
sheltering arms audits many-voiced foliage singing in the breeze, dancing in the 
sunbeams, and motioning to its own reflections on the greensward mirror below, with 
all its lustrous burden of fruit or flowers shimmering in the light, has a lower life 
invisible to us. Deep in the dark, damp earth its rootlets are groveling for exist- 
ence — seeking hero and there all manner of rottenness and feeding thereon with 
gluttonous avidity. Up iu the clouds, gilded with sunshine, resplendent with color- 
ing, nods the stately head ; but down in the darkness and dirt are its supporters. 

And as trees thus lead a dual life, an upper and a lower, so does man. The intel- 
lect, the reason, bathes in the light of knowledge. It scales the height of the firma- 
ment and reads the story of the stars. It descends into the profonndest depths of 
the sea and wrenches the secrets of creation from the rocks and Hhoals. Beautiful, 
symmetrical, flashing, and entrancing as a grand oak in autumn when crowned with 
gorgeous gold and crimson and purple leaves is the sturdy mind of a mature man, 
who, in temperance and tranquillity, has during a useful life grown strong iu 
knowle ge, in truth, fidelity, and honor. 

Man's intellectual life must dominate. His lower life must be subservient. His 
mentality, like the tree top with its foliage, flowers, and luscious fruit, alone bestows 
the blessings. That is man's higher life, and where it governs, man is man as nature 
meant man to be. The small trees of to-day's planting will develop into the groves 
and forests of the future. They will contribute the materials for ships, railroads, 
business edifices, and homes, to be used by those who fire born in coming centuries. 

The almost infinite possibilities of a tvee germ came to my mind last summer when, 
traveling iu a railway carriage amid the beautifully cultivated fields of Belgium, a 
cotton wood seed on its wings of down drifted into my compartment. It came like a 
materialized whisper from home. Catching it in my band 1 forgot the present and 
wandered into the past to a floating mote like that, which had years and years 
before been planted by the winds and currents on the banks of the Missouri. That 
mote had taken life and root and growing to splendid proportions until in 1854 the 
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The Hon. Henry R. Corbett, State superintendent of public instruc- 
tion, says: 

The effect of Arbor Day it will be impoBsible to estimate in figures or statistics. It 
has resulted in stimulating a pride in the resources of Nebraska and a sentiment in 
favor of extending and preserving our forest areas. It is observed and talked about 
in every school room, and through its influence millions of trees have been planted 
and cared for annually tbronghout %e State. 

To these testimonies may be added the following recent statement of 
the Hon. R. W. Furnas, who, as governor of Nebraska, issued the first 
Arbor Day proclamation and who has watched with interest the prog- 
ress and results of the day's observance ever since: 

No observance ever sprang into existence so rapidly, favorably, permanently, and 
now so near universally throughout the whole civilized world as that of '^ Arbor Day.'' 
It originated less than a quarter of a century since, and has been adopted, in some 
form or other, in all the States and Territories of this Union, and in nearly all for- 
eign civilized countries, increasing in popularity wherever known. 

The words "Arbor Day" are attractive to the eye — to read in print and to meditate; 
they are rythmical to utter and to the ear. The word "Arbor'' carries with it most 
pleasant remembrances to the young and prooiise to the older — "a bower, a seat 
shaded by trees." What more enticing and enchanting to refined sBsthetic taste 
and mind than such retreat, such rest, shelter, protection? This characteristic alone 
makes it worthy of a permanent place in our civilization. 

Its economic worth, because of its usefulness among all classes of people, com- 
mends it with equal force. 

Its origin was prompted by a desire to ward off the rigorous winds of northwestern 
prairies, and to supply fuel as well. Its accomplishments in this respect are already 
beyond pecuniary computation. Through the instrumentality of its observance in 
Nebraska many thousands of acres hitherto bleak, worthless, undesirable prairie 
lands have been clad with millions of trees, thus converting them into valued forest 
groves, fruitful orchards, prosperous homes, with happy people as occnpants. A 
great commonwealth has been built on the foundation "Arbor Day," and within the 
recollection of those who participated in "laying the corner stone." 

The influence of tree planting on the western prairies, influencing climate con- 
ditions for good, is found to be next to incalculable — retaining moisture and breaking 
the force of sweeping winds. Growing out of this climatic revolution is the greater 
result of increased crop products. 

Records show the number of trees planted in Nebraska since the inanguratiou of 
"Arbor Day'* running into billions. Instances are also of record, where the earlier 
planted and more rapid growing varieties of trees which were used have been 
already converted into sawed lumber, of which residences and other buildings have 
been constructed. 

It has been deemed proper to present in this extended manner an 
account of the inauguration, establishment, and progress of the Arbor 
Day institution in Nebraska as an illustration not only of what the 
observance of the day has effected in a particular State, but of what it 
is effecting in many other States and may be expected to do wherever 
it is established. 

To show that similar results have followed the introduction of Arbor 
Day in other States, it will be enough to cite briefly the testimony of a 
few superintendents of public instruction, persons who possess the best 
means of information upon the subject. 
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Sai)eriiitendeDt Sabin, of Iowa, well kiiowD for the great interest he 
has taken in the proper observance of Arbor Day, says: 

Arbor Day has been regularly observed in Iowa since it was inntittited lu 1887. It 
is the cnstom of this department to issue an Arbor Day annnal for free distribution. 
Special care is taken that one reaches every school in the State. 

Although there in no legal requirement, the dav is very generally observed by the 
sehools, and in many cases by citizens. It is proper ^o say here that our school law 
requires every board of directors to set out aud properly care for at least twelve 
shade trees on each school grounds not already provided with suitable shade. 

The influence of such an observance is very excellent, although, as in other good 
work, perseverance is necessary to success. We intend to continue the custom from 
year to year. ■ 

The superintendent of pablic instruction in Wyoming says: 

The day is observed by the planting of trees and appropriate) exercises in each 
department of our schools. 

A great degree of interest is manifested by the children and peopl«< generally and 
seems to be increasing. Pupils look forward with great pleasurt' to the planting and 
naming of their trees. In a great many schools each child contributes toward the 
baying of a tree, and in after years watches jts growth very carefully. 

Particular interest, I think, is shown in this day in Wyoming for the reason that 
we have so few native trees and it requires so much care to cultivate them. 

E. B. Prettyman, secretary of the Maryland board of education, says: 

The day is observed universally by the public schools of the State. Great int rest 
is manifested, which 1 believe to be increasing. I believe the otfect of the observ- 
ance of Arbor Day is very beneficial in cultivating a love for trees and for the 
adornment not only of school lots with trees, vines, and flowers, but that this culti- 
vation extends to the families and homes represented in the schools. 

Hon. J. M. Carlisle, superintendent of public instruction in Texas, 
says: 

Washington's birthday, February 22, is observed in this State as Arbor Diiy. It is 
observed as a holiday, and is devoted to the planting of trees, shrubs, flowers, and 
the general ornamentation of public buildings and grounds. The patriotic exercises 
appropriate to Washington's birthday blend beautifully with the observance of 
Arbor Day. 

The effect of the observance of the day is wholesome. Interest in the study of 
trees, shrubs, and flowers is stimulated, appreciation of the wonders and beauties 
of nature is heightened, and the sentiment in favor of both physical and moral clean- 
liness is greatly strengthened, while patriotic feelings are aroused aud the neople 
are drawn together by the contemplation of so many great themes in which all have 
a common interest. 

The superintendent of public instruction in North Dakota says: 

The degree of interest in the observance of the day is increasing, and the efl'ect 
upon pupils of the schools and the public generally is gratifying in the same degree 
which marks the increasing observance of the day. 

Hon. A. B. Poland, State superintendent of public instruction in 
New Jersey, says : 

Ever since the adoption of the act for the observance of Arbor Day (1884) the 
observance has been universal throughout the State, and, in general, eminently sat- 
isfactory. I am of the opinion that, after eleven years' experience, the interest taken 
in the observance of Arbor Day has in no respect diminished. This would be a 
remarkable phenomenon were it not that the end subserved were generally recog- 
nized to be a useful one. 

10678 2 
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I am of the opinion also that the participation of the schools and, to a consider- 
able extent, the citizens in the observance of Arbor Day has resulted in a moral and 
aesthetic improyement that may be clearly discerned. 

New York was late in adopting Arbor Day by legal provision, though 
the day had been more or less observed for several years; but no State, 
since the enactment of the " act to encourage arboriculture" (1888), has 
been more active or efficient ni the observance of Arbor Day. Hon. 
Charles R. Skinner, State superintendent of public instruction, speak- 
ing of the passage of the act, says: 

Without doubt one of the effects of this legislation has been to arouse a deeper 
interest in trees and flowers among pupils and people. We hear more in these days 
concerning the preservation of our forests than before the enactment of the law. 
Our school grounds are kept in better condition and the trees about our school- 
houses are better protected. In thousands of cases trees so planted on Arbor Day 
have been named for men and women prominent in education and in our history 
generally. 

The manuals which have been issued by the department of public 
instruction from year to year, and the larger and very noteworthy manual 
compiled by Mr. Skinner himself, testify abundantly to tlie vigor with 
which the Arbor-Day propaganda has been promoted in New York. 
Those manuals have been freely drawn upon in the preparation of the 
present publication. 

The number of trees planted in New York on Arbor Day is officially 
stated by Mr. Skinner as follows: 1889, 24,166; 1890, 27,130; 1891, 
25,786; 1892, 20,622; 1893, 16,973; 1894, 16,624. 



STATES AND TERRITORIES OBSERVING ARBOR DAY. 



states. 



Alabama . . . 

Arizona 

Arkansas... 
California .. 

Colorado 

Connecticut 
Florida... . 

Georgia 

Idaho 

Illinois 



Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire- 



Year of 
first observ- 
ance. 



1887 
1890-91 



1886 
1885 
1887 
1886 
1887 
1886 
1888 

1884 
1887 
1875 
1886 
1888-89 
1887 
1889 
1886 
1885 
1876 
1892 
1886 
1887 
1872 
1887 
1886 



Time of observance. 



22dof Februarv. 

First Friday after 1st of February. 



Third Friday in April. 

In spring, at appointment of governor. 

Januarv 8. 

FirHt Friday in December. 

Last Monday in April. 

Date fixed by governor and 8ux)erintendent of publio 

instruction. 
Date fixed by superintendent of public instruction. 

Do. 
Option of governor, usually in April. 

Do. 
Option of parish boards. 
Option of governor. 
Opti -n of governor, in April. 
Last Saturaay in April. 
Option of governor. 

Do. 
Option of board of education. 
First Friday after first Tuesday of ApriL 
Second Tuesday of May. 
22d of April. 
Option of governor. 

Do. 
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States. 



. Year of 
first obaerr- 
ance. 



New Jersey 

New Mexico I 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texss 

Vermont 

Virginia 

West Virginia 

Wisconsin 

Wj^oming 

Waahin^on 



1884 
1800 

}9B9 
1W4 
1882 



1880 
1887 
1887 
rncertain. 
1884 
1875 
1800 
1885 
1892 
1883 
1880 
1888 
1802 



Tine of observance. 



Option of coTemor. in April. 

Srcood Frklai in March. 

First Fridav Kler Maj 1. 

Ontion uf the governor, in antamn. 

ilk ttf Mav, by pmclaniation of gqiwnoT. 

In Apol, uy proclaoiatiou of governor. 

SetMind Fri*^ In April. 

Option of jcm rrir Allemativf dates. 

Do. 
Variable. 

(>ptlon of gOTemor. 

Aoveniber. at deaignation nf innnt j aaperintendents. 
22d of Kebmary. 
Option of governor. 

Fall and upring. at designation of saperinltBdent uf schools. 
Option of governor. 

Do. 

Do. 



Only the following three States or Territories fail to observe Arbor 
Day: Delaware, Indian Territory, and Utah. In Dehiware the day is 
observed in some localities, and the same is probably true in Utah and 
the Indian Territory. 



ARBOR DAY CELEBRATIONS. 

While the object of Arbor Day, as originally 
instituted, was to secure the planting of trees 
on a large scale and for economic purposes, in a 
region nearly destitute of trees and where the 
need of them for fuel as well as for shelter was 
strongly felt, now that its observance has spread 
all over the country and has become almost uni- 
versally connected with the schools, nowhere is the 
day welcomed with more of zest and enjoyment than in 
those parts of the country where trees are most abundant. 
The value of Arbor Day observances in connection with our 
schools, therefore, is not to be measured so much by the number of 
trees planted at a given time as by the tree spirit implanted in those 
engaged in the observance, by the knowledge of tree life incidentally 
gained, and the feelings and principles engendered or promoted and 
their after influence upon life and character. The value of Arbor Day 
is not so much in its present enjoyments for a day as in what it does by 
preparing our growing youth to be useful and happy men and women 
when they reach the position of influence and responsibility, when the 
duties of public and social life and the molding and direction of social 
and political affairs are to be transferred from those who now control 
them and are to be assumed by themselves. 
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It is much in favor of the day and its appropriate observance that it 
may afford such opportunities for bringing the young so x)leasantly into 
contact with Nature, and opening their minds in their most impressible 
time to her healthy and happy influences. It is good to take the pupils 
out of the schoolroom for a day into the open air, into Nature's school 
pla(^e. And it would be a good thing if they could be taken into the 
fields and groves, under the judicious guidance of their teachers, not 
only once a year, but oftener. An occasional half-holiday thus taken 
would be of more real benefit, more instructive, than any equal portion 
of time spent in the schoolroom. It would be taking the children to 
the original fountains of knowledge, where they would gain it at first 
and not at second hand. Fresh flowers are better than those of the 
herbarium. It would give scope and stimulus to their observing facul- 
ties, the first to open and the first which offer themselves to be trained 
for proper use, on whose proper use also the success and happiness of 
after life chiefly depend. As Wordsworth says: 

Nature never did l>etray 
The heart that loved her; ^tis her privilege, 
Thnnigh all the 3'ear8 of thlH our life, to lead 
From joy to joy ; for ahe can bo inform 
The mind that is within us, so impress 
With quietness and beauty, and so feed 
With loft3' thoughts, that neither evil tongaes, 
Rash Judgments, nor the sneers of selfish men, 
Nor greetings where no kindness is, nor all 
The dreary intercourse of daily life 
Shall e'er prevail against us, or disturb 
Our cheerful faith that all which we behold 
Is full of blessing. 

It had been a thousand times better for some if, instead of moiling 
over books in the schoolroom, they had been allowed to spend more of 
their younger days in the open world, the school of Nature, to be com- 
panions of the birds, listening to their songs and learning their habits, 
strolling j»]on<>: the brooks, following their windings through wood and 
meiidow, and coming home laden with the treasures which Nature is ever 
ready to bestow upon the youngest child or the oldest man who has an 
eye to see and a heart to feel their beauty. 

Happily, the methods of the schoolroom are better than they were, 
though there is still room for improvement. Nature studies have found 
some place in them. But these would be made more interesting and 
more eftective if teacher and pupils together were oftener to get face to 
face with Nature herself, the great teacher. 

METHODS OF OBSERVING ARBOR DAY. 

The observance of Arbor Day may be as various in method as the 
tastes and inclinations of those engaged in it. Much will depend upon 
the teacher; much, also, upon the character of the school and the age 
and previous training of the pupils. If the teacher has a moderate 
share of inventiveness there will be little difficulty. The chief thing 



ARBOR DAY ITS BISTORT AND OBSERVANCE. 21 

is to Lave the pupils interested in what they do, and if they are taken 
into confidence by the teacher and invited to ofier suggestions, they 
will often make a plan so sensible and satisfactory as almost to relieve 
the teacher from any burden of care in regard to it. 

Of course it is presumed that the pupils are, to some extent, pre- 
pared beforehand for the celebration of Arbor Day by having it s|K>ken 
of by the teacher and its objects explained, and that there has been 
more or less talk on the part of the teacher and readings about trees 
and plants and some familiarity with them and with the elements, at 
least, of vegetable physiology. It is supposed also that the history 
and character of distinguished persons in honor of whom it is proposed 
to plant trees will have been studied. 

As the time of celebration draws nigh, therefore, let there be a con- 
ference between teacher and pupils as to the method to be adopted. 
First, as to the tree planting. Where is it to be — on the school ground 
or on some highway, or in some parkt Is it to be done by the school or 
schools alone, or in cooperation with a larger general movement of the 
inhabitants of the place for the improvement of its appearance by a 
systematic planting of trees on the streets and elsewhere t How many 
trees will the school undertake to plantt What kinds of trees will 
they plantt The decision of the last question will depend upon 
where the planting is to take place and whether it is to be done by the 
school alone or in concert with others. If the planting is to be upon the 
school premises, it may be desirable to plant different trees from those 
which might be selected for the street or the park. If the planting is 
to be done in concert with others, a village improvement society for 
instance, then the choice of trees will pro])er]y be left to such society. 

Bat these preliminary questions having been decided, in order that 
all may go smoothly on Arbor Day, and to provide against the impedi- 
ments of unfavorable weather at that time, it is desirable to have a com- 
mittee of the older pupils appointed to see that the designated trees are 
procured beforehand, and that holes are properly prepared for their recep- 
tion, so that there may be no unnecessary delay at the time of planting. 
These arrangements having been made, it remains to be decided with 
what ceremonies or exercises the tree planting shall be accompanied. 
The programme in this respect will be more or less elaborate according 
to the age of the pupils, the customs of the place, and the extent to 
which the Arbor Day spirit has been already developed. But let it be 
remembered that this is eminently the children's day, and that we all 
like ceremonies, on special occasions at least. And if the grownup 
man needs drum and fife, epaulets and plumes and banners, and the 
measured march and countermarch to make his soldiering satisfactory, 
the children may well be invited on Arbor Day to march along the 
streets to the music of their own familiar songs, wearing such scarfs 
and badges as they choose to decorate themselves with, and carrying 
aloft their banners with the pride of young patriots and scholars. 
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It will be well for the papiU to assemble with their teachers at the 
schoolroom in the moruing anil spend a portion of the day — pareots 
and friends being present also — in listening to addresses Irom any vbo 
may have been invited beforehand to sjieak to them. Essays may also 
be read by the older pupils. These may be interspersed with songs 
and recitations and familiar talks about trees and plants. Later in the 
day, in the afternoon, perhaps, the planting of the trees will take 
place, songs, addresses, and recitations accompanying the planting of 
each tree. The character of the weather will determine how mncii uf 
the exercises shall take place in the open air and how much in the 
schoolroom or elsewhere. It is the costom Id some places, and a very 
good custom it is, for all the schools to come together at some central 
place, after the planting is finished, and for the older people, who have 
been engaged in tree planting, to meet with them and all report what 
they have done, and end the day with an hoar or two around a weU 
spread table, and with music, songs, and perhaps pleasant games. 




ADDRESSES AND EXTRACTS. 

The following address by Hon. J. Sterling 
Morton, delivered April 22, 1887, at the State 
University, Lincoln, Nebr., has a fitting place iu 
a manual of Arbor Day: 

ARBOR DAY: ITS ORIGIN AND GROWTH. 

Ladies and Gbhtlembn: Jast as stars in the alij 
brighten all the tlrmanieDt with light, bo faoHdays and 
anDiveraariea comuiemorate eTolted chaTiu:t«Ta, recall 
noble deeds, and perpetuate pnre princiiiles, illiiiniae the arena of bmnan life, uad 
light up ttie Ikighor pathways for mauly effort nod ambition. 

Ordinary holidaymiro retroapective. Thuy bonoi something good and greatwliich 
has been, and, by itfl exttitation, commend it to tbeemulation uf mankind. Thus the 
past ia made to inspire tbe present, and the present to reach into and influence the 
immeasnrable and unknowable future, 

Bnt "Arbor Day" — Nebraska's own home-invented and bome-institnted anniver- 
sary— whicli has been already transplanteil to nearly every State in the American 
Union, and even ndopted in foreign lands, is not like other holidays. Each of those 
reposes upon tbe pnst, while Arbor Day proposes for the future. It cuntemplatse, 
not tbe good and the beautiful of past generations, but it sketches, outlines,, estab- 
lishes the useful and the beautiful for tbe ages yet to come. Other anuiversaries 
stand with their backs to the future, peering into and worshipping tbe past; but 
Arbor Day faces tbe future with an affectionate solicitude, regarding it as an artist 
his canvas, and etches upon our prairies and plains gigantic groves ami towering for- 
ests of waving trees, which shall for our pos ten ty become ronsummate living pietuteB, 
conipared to which the gorgeous colorings of Rubens are tame and inaiguifioanl. 

Tbe wooded landscape in suuliglit and in shallow, which you— in the trees yoD 
ba-ve planted to-day— have only faintly linined, shall in tbe futore fruition of their 
ir beanty compel tbe admiration and gratitude of men and women now unbora, 
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who shall seo with iuterest and satisfaction their symmetry and loyeliness. As one 
friend hands to another a houqnet, so this annirersary sends greetings and flowers, 
foliage and fruit, to posterity. It is the sole holiday of the human family which 
looks forward and not backward. 

Arbor Day originated in Lincoln on January 4, 1872. Upon that day the festival 
was in8ti tilted by a resolution of the Nebraska State board of agriculture. It was 
my good fortune to have thought out this plan for popularizing arlioricnltnre and to 
bave originated the term or phrase '*Arbor Day" and to have written, submitted, 
and advocated that resolution^ and thus to have established this anniversary. It 
will grow in popular esteem from year to year, until finally it shall be observed uni- 
versally throughout the Union of American States. 

It has become the scholastic festival of our times. Common schools, colleges, and 
nnivprsities have taken its practical observance under their own special and intelli- 
gent direction. The zeal of youth and the cultured love of the beautiful combine to 
perpetuate and to popularize it. 

That which should survive in America must harmonize with education and refine- 
ment. Whatsoever the schools, the teachers, and the pupils shall foHter and encour- 
age, shall live and flourish, mentally and morally, forever. Students, scholars, and 
philosophers have ever been associated with trees and their conservation. The 
Academeia of Athens where Socrates and Plato taught was only a grove of plane 
trees. There rhetoric, logic, and philosophy were given to the youth of Greece by 
tliose majestic men, whose great thoughts more than two thousand years after their 
death are still vitalizing and energizing the world of mind. The plane tree that 
Agamemnon planted at Delphos; the one grown by Menelaus, the husband of Helen 
of Troy ; and that one which so cbartned Xerxes with its snrpassless beauty, when 
invading Greece with his great army, that he remained one entire day wrapped in 
its admiration, encircling it with a gold band, decking it with precious jewels, hav- 
ing its figure stamped upon a golden medal, and by hit* delay losing his subsequent 
battle with the Greeks — these are all historic trees and yet strangers almost to the 
average reader. 

But the beautiful avenues and tranquil shades of the grand plane tree, which 
adorned the Academeia of Athens, are familiar to every student. The voice of 
Socrates mingled with the music of their waving boughs and Pinto mused beneath 
their far-extending shadows. Thus the first fruits ot philosophy are borne to us 
with the fact that Grecian civilization was a tiee-plautiug civilization. And the 
transmitted wisdom of those ages illustrates how marvelousiy trees and learning 
have always been intimately associated together. 

Upon the inner bark, called ''liber,'' of trees came the annals, the lore of all the 
ancient world's written life inscribed by the stylus. Not only from tree bark has 
the intellect of man taken the record of its early development, but even the word 
"library," which embraces all the conserved thoughts of all the thinking ages, 
comes from the inner bark of a tree. And the word "book," take either derivation 
you choose, comes from one in German or Saxon or Scandinavian, meaning beech 
wood, because in the dawn of learning all records were written on beech boards, 
and the leaf and the folio which make up the book came to us also from the trees. 

But leaving ancient times, ceasing to trace tree ancestry from words, and reluc- 
tantly remaining silent as to many delightful delusions concerning the sacred groves 
of Greece and Rome and their storied genii, who gave wisdom to sages and judgment 
to lawmakers, and skipping likewise all the tree lore and tree metaphor in the 
Bible — and that is indeed self-denial on an occasion like this — let us see how forests 
and our English ancestry are indissolubly connected, and how, by the very law of 
heredity, we should all become amateur foresters. 

The Druids first planted forests and groves in England. In the misty twilight 
between barbarism and civilization the teachers and students of Great Britain were 
Druids. All their discourses and ceremonies transpired in the oaken groves and 
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sacred orohards of their own planting, and Pliny declares the word ^'Dmid'' to 
have come from the Greek word drue — an oak. And while no Druid oaks now 
remain, there are still in England many very venerable trees. Among them are the 
Damory oak, of Dorsetshire, 2,000 years of age; Owen Glendower's oak at Shelton, 
near Shrewsbury, from the brandies of which that chieftain looked down upon the 
battle between Henry IV and Henry Percy in 1403. The great oak of Magdaien 
College, Oxford, was a sturdy sapling when nine hundred years ago Alfred the Great 
founded that institution of learning. It received injuries during the reign of 
Charles I which at the close of the last century caused its decay and death. 

Windsor Forest is notable also for its majestic oaks of great age, one of them 
known to have withstood more than a thousand years of winter and summer storms. 
Not many decades have passed since Heme's oak, which had borne that hunter's 
name from the reign of Elizabeth, was blown down. In the Merry Wives of Wind- 
sor, Shakespeare has told its story Elizabeth, who was first saluted at Hatfield as 
'Hhe Queen of England,^' in the shade of the towering trees of oak which line its 
broadest avenues, greatly encouraged agriculture, and was among the first English- 
speaking advocates of forestry. 

When Columbus was seeking a new world, his crew, anxious and incredulous, even 
unto mutiny, the waves bore out to his ship twigs and foliage from the forests of 
the unknown land, giving him hope, faith, victory even, as the dove with the olive 
branch had carried God's peace to Noah centuries before. 

Nearly two hundred years after Columbus came the Puritans, and then began the 
war upon the woodlands of America. Since then, ax in hand, the race has advanced 
from the Atlantic Seaboard westward for more than two centuries, devastating forests 
with most unreasoning energy, always cutting them down, and never replanting 
them. Hewing their way through the Eastern and Middle States, the pioneers have 
wantonly destroyed without thought of their posterity millions upon millions of 
acres of primeval woodlands. 

Cleaving right and left through Ohio, Michigan, and Indiana, felling giant trees, 
rolling them into log heaps and destroying them by fire, emigration emerged upon 
the treeless plains of Illinois and the Northwest. 

Nature teaches by antithesis. When sick we learn to value health ; when blind 
we realize the beneficence, the surprising and delicious sense of sight; when deaf 
we dream of the music we loved to hear, and melodies forever dead to the ear float 
throngh the mind that is insulated from sound like sweet memories of the loved 
and lost. So these treeless plains, stretching from Lake Michigan to the Rocky 
Mountains, were unfolded to the vision of the pioneer as a great lesson to teach 
him, by contrast with the grand forests whence he had just emerged, the indispen- 
sability of woodlands and their economical use. Almost rainless, only habitable by 
bringing forest products from other lands, these prairies, by object teaching, incul- 
cated tree planting as a necessity and the conservation of the few fire scarred forests 
along their streams as an individual and public duty. Heoce out of our physical 
environments have grown this anniversary and the intelligent zeal of Ncbraskans in 
establishing Avoodlands where they found only the monotony of plain, until to-day 
this State stands foremost in practical forestry among all the members of the Amer- 
ican Union. 

An arboretum is to tree culture what a university is to mental life. The skilled 
forester gathers in the former all varieties of trees, studies the habits and require- 
ments of each, and stimulates growth and defines forms by all the appliances of his 
art. In the universities are collected human intellects of all types and all degrees 
of strength and quickness. Here, as among the trees, are all the inexorable and 
inefiaceable results of the operations of the law of heredity. Here, as in the 
arboretum, we arc taught that though nurture may do much, nature does most. 

The Cottonwood can never become an oak, but it can pass the oak in the race for 
maturity. It can even aid the oak to become more stately in form, to grow straighter 



I 



ABBOB DAT — TTS HISTORY AMD OBSERVANCE. 25 

and taller than when left to iteelf, without the competition of more swiftly shooting 
trees. A row of acorns planted between two lines of infant cotton woods will come 
up and make an effort to reach sunlight, up beyond the shadows of their soft- wood 
competitorsi which oaks never make when planted by themselves. Thus in the . 
arboretnm the less is made to act as a nurse and guardian to the more valuable 
timber. At Arbor Lodge some years since, in 1865, I planted a long row of black 
walnuts between two ranks of swiftly growing soft- wood trees — maple on one side 
and Cottonwood on the other. During these twenty years I have watched the 
walnuts growing symmetrically and beautifully to great height, in their struggle to 
reach the light up and beyoud the shade of their less valuable contemporarieH and 
co-tenants. They are higher, better trees than they would have been without the 
rivalry of their neighbors— their classmates. 

So mind by contact with mind and slriiggle of brain with brain is improved. The 
mediocrity of one is almost obliterated by contests with the superiority of another. 
Just as trees seek — must have — sunlight. Just as they reach up into the sky for it out 
from shade, so the mind in competitive seeking after knowledge ever exalts itself, 
perfects and embellishes itself. A dull brain developing in solitude is dwarfed and 
gnarled like a lone oak on the prairie ; but associated with the sharp, quick perceptions 
of its superiors, it becomes a better brain, and bestows benefits upon mankind where 
in solitude it would have withered into fruitlessness. The wonderful similitudes 
between tree life and human life are almost innumerable. They have been recog- 
nized in all ages, and man's metaphors for all that is beautiful, useful, desirable, 
and immortal have been, since written language began, largely drawn from sylvan 
life. The ''Tree of Knowledge," the ''Tree of Liberty," the "Tree of Everlasting 
Life" have been planted in all poesy; they have bloomed in all literature from the 
remotest of historic times. Books not drawing simile, metaphor, or other figure of 
speech from tree life have been rare indeed. Hut the most beautiful tree, with its 
sheltering arms and its many-voiced foliage singing in the breeze, dancing in the 
sunbeams, and motioning to its own retlectiuus on the greensward mirror below, with 
all its lustrous burden of fruit or flowers shimmering in the light, has a lower life 
invisible to us. Deep in the dark, damp earth its rootlets arc groveling for exist- 
ence—seeking hero and there all manner of rottenness and feeding thereon with 
gluttonous avidity. Up in the clouds, gilded with sunshine, resplendent with color- 
ing, nods the stately head ; but down in the darkness and dirt are its supporters. 

And as trees thus lead a dual life, an upper and a lower, so does man. The intel- 
lect, the reason, bathes in the light of knowledge. It scales the height of the firma- 
ment and re;uls the story of the stars. It descends into the profonndest depths of 
the sea and wrenches the secrets of creation from the rocks and Hhoals. Beautiful, 
symmetrical, flashing, and entrancing as a grand oak in autumn when crowned with 
gorgeous gold and crimson and purple leaves is the sturdy mind of a mature man, 
who, in tcniperauce and tranquillity, has during a useful life grown strong in 
knowle ge, in truth, fidelity, and honor. 

Man's intellectual life must dominate. His lower life must be subservient. His 
mentality, like the tree top with its foliage, flowers, and luscious fruit, alone bestows 
the blessings. That is man's higher life, and where it governs, man is man as nature 
meant man to be. The small trees of to-day's planting will develop into the groves 
and forests of the future. They will contribute the materials for ships, railroads, 
business edifices, and homes, to be used by those who are born in coming centuries. 

The almost infinite possibilities of a tvee germ came to my mind last summer when, 
traveling in a railway carriage amid the beautifully cultivated fields of Belgium, a 
cotton wood seed on its wings of down drifted into my compartment. It came like a 
materialized whisper from home. Catching it in my hand 1 forgot the present and 
wandered into the past to a floating mote like that, which had years and years 
before been planted by the winds and currents on the banks of the Missouri. That 
mote had taken life and root and growing to splendid proportions until in 1854 the 
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ax of the pioneers had vanquished, it, and tlio saw, seizing it with relentlMS, 
whirling t«atb, had reduced it tolnmber. From Itstreehood evolved a fannian habita- 
tion, a home— tny home — wherein a mother's lovo bad blossomed and frnited with a 
. sweetness surpasBiug the loveliuesa of the rofte and the honey snckle. Thus &om that 
former featliery float«r in mid-air grew a borne and all tbe eudearing contentment 
and infinite satisractioa which that blessed Anglo-Saxon word conveys— that ono 
word which lueana all that is worth living for and for nbich alone all good men and 

Here are a few acorns to-day ; to-morrow, a century hence, they are sturdy oaks, 
then ships, railroads, carriages, and everything useful, and parts of homes which are 
all — in both poetry and reality — that is lovable, beautiful, and supremely tender in 
the career of bnmanity from birth to death. The real of to-day was the ideal of 
yesterday; the ideal of to-day will be the real of to-raorrow. 

And as arboretums are developing the infaut forests, nursing tremendous timbers, 
whence masts and spars and sills and Joists shall emerge into swiftly sailing ships 




and massive marts of trade, which are to convey and cover tbe commerce of coming 
times, so in Ibe schools, the colleges, and universities are growiugthe mental timber 
whence the State shall cull in the near futnre tlioso pillars aud supports which aid 
to bear up forever in America civil and religious liberty; that is, freedom to think, 
freedom to speak, free<lom to trade, freedom to develop individualiam, and to assert 
its consciousness of right without fear either of sectarian or partisan bi'^otry. Let 
as all, then, each in bis vocation and sphere, plant wisely for tbe years to come, 
rather than dwell dejectedly upon the years gone and going — tbe farmer, bis forest 
and orchard, the teacher bis science and morals. Improved materiaJIy by the former, 
iu tel lee tually by the latter, the world will well with gratitude to both. Hut tree 
planter and teacher aniteil in one shall be declared tbe best benefactor of modem 
times — tho chief provider for posterity. 

On the 10th day of July, 1886, from the crowded, hurrying streets of London I 
loitereil into the snlciun aisles of St. Paul's Catli«dral. Around on every side were 
the statues of England's heroes. Upon tablets of brass and marble were inscribed 
their enluginms. In fierce warfare on wave and field they had exalted English 
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courage and won renown for England'n arms. Neliicm and Wellin;;ton, victors by 
sea and land, were ILore, and liundreda more whose epitaphs were written in blood 
which, as it poured from ghastly wounds, had liorne other mortals to the unknown 
world. Few men who won distinction in civil life are eutorolteil at St. Paul's, but 
among them is the gifted architect. Sir Christopher Wren, in whose brain the con 
cept of St. Paul's Cathedral had a mental ox istence before it matiTialized in massivo 
marble. His epitaph is plain, brief, trnthfnl, impressive; it is one which each lion- 
orable man in all the world may humbly strive for and become the better for the* striv* 
ing; it is one which every faithful disciple of horticulture, of forestry, will deiierve 
from his friends, his family, and his country* ; vast orchards which he has planted and 
the great arms of towering elins, spreading their soothing shade like a bene<liction 
over the weary wayfarer who rests at their feet, and all the fluttering foliage whis- 
pering; to the wanton winds shall tell the story of his benefaction to humanity, arbor- 
phoning that epitaph with perennial fidelity, "8i quipris montimentum, circum- 
spice'' — If you seek my nu>nunii>nt, look around yon. 

Appropriately following the addre88 of Mr* Morton, some extracts 
from ail address of the Hon. B. Q. Northrop, on Arbor Day, before the 
Massachusetts Horticultural Society, have plac;e here: 

OBSERVANCE OF ARBOR DAY BY SCHOOLS. 

In this giL-and work initiated hy Governor Morton [J. Sterling Morton], Its appli- 
cation to schools was not named. The great problem then was to meet the urgent 
needs of vast treeless prairies. At the meeting of the American Forestry Assooia- 
tioD, held at St. Paul, Minn., in August, 1883, a resolution which I offered in favor 
of observing Arbor Day in schools in all our States and in tlie provinces of the 
Dominion of Canada (the association being international) was ailopted, and a com- 
mittee to push that work was appointed. Continued as their chairman from that 
day to this, I have presented the claims of Arbor Day personally or by letter to tbe 
governor or State school superintendent in all our States and Territories. My Arst 
efforts were not encouraging. By men in high positions Arbor Day was deeme«l an 
obtrusive innovation. It was no surprise to mo when my paper on ''Arbor Day in 
Schools/' read at the National Educational Association (department of superintend- 
ence) at Washington, in February, 1884, called out the comment, ''This subject is 
out of place here.'' Though that paper was printed by the United States Bureau of 
Education, it was a grateful surprise that the next meeting of tbe National Educa- 
tional Association, held in August of the same year, at Madison, Wis., with an 
nnprecedeutedly large attendance, unanimously a<lopted my resolution in favor of 
Arbor Day in schools in all our States. 

Tbe logic of events has answered objections. Wherever it has been fairly tried, it 
has stood the test of experience. Now such a day is observed in forty States and 
Territories in accordance with legislative Jict, or by special recommendation of the 
governor or State school superintendent, or the State grange, or the State liorticul- 
tural and agricultural societies, and in some States, ns in Connecticut, by all these 
combined. It has already become the most interesting, widely observed, and useful 
of school holidays. 

Arbor Day has fostered love of country. Now that the national flag with its forty- 
four stars floats over all the schoolhouses in so many States, patriotism is effectively 
combined with the Arbor Day addresses, recitations, and songs. Among the latter, 
the "Star Spangled Banner'' and "America" usually find a place. Who can esti- 
mate the educating influence already exerted upon the myriads of youth who have 
participated in these exercises? 

To the teaching of forestry in schools, it is objected that the course of study is 
already overcrowded— and this is true. But I have long urged that trees and tree 
life and culture form a fit subj<$ct for the oral lessons now common in all our best 
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schools. When agent of the board of edncation of Massachusetts I sometimes took 
to the schools and institutes a collection of our conmion woods, as an object lesson, 
one of many aids in observation, discriminating wood by the grain. The same plan 
was occasionally tried in Connecticut, and with good results. To give one of many 
illustrations: A citizen of Norfolk, Conn., offered eighteen volumes of Appleton's 
Science Primers to any pupil who should gather and arrange the largest and best 
collection of the different kinds of wood, shrub, or vine growing in that town. 
Great interest was awakened, and 135 varieties were gathered by all the competitors, 
of which the collection of Washington Beach (who won the prize) numbered 125. 
What a discipliue in quickness and accuracy of per(;eption those schoolboyH gained 
while exploring the fields, hills, and mountains of this large town, and discriminat- 
ing all these varieties by the grain or bark ! With no interruption of studies, there 
was a quickened zest and vigor for school work, and, best of all, that rare and price- 
less attainment, a trained eye. * • * 

Those talks on trees, which Superintendent Peasleesays ^'were the most profitable 
lessons the pupils of Cincinnati ever had in a single day,'' occupied only the morning 
of Arbor Day, the afternoon being given to the practical work. Since 1883 our 
schools have rendered new service to the State as well as to their pupils by leading 
them to study the habits of trees, and appreciate their value and beauty — thus tend- 
ing to make practical horticulturists and arborists. How many of these children in 
maturer years will learn from happy experience that trees, like grateful children, 
bring rich filial returns, and compensate a thousand fold for all the care they cost. 
George William Curtis says, * 'Arbor Day will make the country visibly more beauti- 
ful year by year. Every school district will contribute to the good work. The 
schoolhouse will gradually become an ornament of the village and the children will 
be put in the way of living upon more friendly and intelligent terms with the bounti- 
ful nature which is so friendly to us." 

Kindred in sentiment with the address of Secretary Morton and the 
remarks of Dr. Northrop are the following words of Dr. E. E. Higbee, 
the late distinguished State superintendent of public instruction of 
Pennsylvania : 

ARBOR DAY FOR THE COMMONWEALTH. 

Recognizing the peculiar fitness of the executive proclamation fixing an Arbor Day 
for the Commonwealth, it has been our effort and pleasure to make it in every way 
as eflScient for good as possible in relation to our public schools. Here, among the 
children, habits of thought and feeling in regard to the benefits and uses of tree 
planting can be formed, which will deter them, it is hoped, from that destructive 
greed which has forgotten the value and beauty of green woodlands and parks, and 
the glory of shadowy hills and leaf-hidden streams where the trout snaps the unwary 
fly and the liverworts peep out from the dewy moss and wake-robins nod their heads 
to the answering ferns. Children need, in their innocent up-springing, to have room 
to get away from the garish sun and rest, as upon a mother's bosom, in the twilight 
silence of the growing woods. We have endeavored to keep in view, so far as pos- 
sible, the educational power of such things by urging that our school grounds be 
supplied with shade trees and shrubs and flowers, and that the naked walls of our 
school buildings be trellised over with vines. Children feel most deeply the ministry 
of that which charms the eye. 

We are what sun and winds and water make us ; 
The mountains are our sponsors, and the rills 
Fashion and win their nursling with their smiles. 

Unconsciously each impression of such character sinks into the tender depths of 
their souls and there it remains as in reflection do the willows in the placid stream. 
In fact, the scenes of nature are perennial companions, growing more friendly from 
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year to year. Those moat Tuniiliar, wherever we may 1>e, are evareiit-frinK tlii'Ktudj 
ot onr imaftinatiun uiiil often |^viu|;<lire<-tion even to our iii'ti>. "The shephptil," M 
with exquisite pathoe hna tievii said by Wordsworth, "in half a shepherd on the 
etonny sea, and hears in piping shronds thi- tones of waterfalls and inland sonnds of 
caves and trees; and in the l>oeoin of the deep sees moiintaina, si>es the forms of shtvp 
that grazed on verdant liills." 

Arbor Day, re[>eated in our scbools from year to year, w ill cultivate a reverent love 
of nature, will lead onr children to value stadioiis walks nhing oar streams and hills 
and through our wiodiug valleys and wide, windy sweejis of harveet fii-lds and 
nieadowH, and iuto our bosky della to waken runr- 
teons Echo to give them answer from her mossy 
couch. 

Thwe is, indeed, a power and iionltnring beauty 
in all this which every rhild may experience if he 
irttt; and Arbor Hay serves to enforce it npon his 
thoDght. Why should not onr school children 
cherish a holiday which brings them Into direct 
sympathy with the sweet oompanionbbip of man 
with nature T Why ghoulil they net offer their ;iicl 
in giving to our school-grounds green lawns over 
which the wind-Htirreil trees may scattfr gi>ld and 
porphyry — where the laughing daffodils may wel- 
come the returning swallows, and glowing clnstrrs 
of chry Ban them iinui may soften the cold of autumn 
winds with thoughts of snmmerf Why should thoy 
not surround their school home, which they raiist 
so soon leave for the barsh toil ofhusineM life, with 
all that ean make the memory of it a Joy foruverf 

VALUE AND USES OF ARBOR DAY 

A very just tribute to tbe value and ukcb 
of Arbor Bay Till bo found in the address 
of Prof. George Hull, of Franklin and Mar- 
shall College, iu countictioii with the oltserv- 
atice of the day at the Uigli School, Lan- 
caster, Pa. : 

Arbor IJay is no longer a novelty, contined hero 
snd there to iBolatuil districts, and attracting atten- 
tion iu the minds of few as a conspicuous evidunce 
ur an enlightened public sentiment in a few favored 
localities. A good thing is always snro to raukp its 
war, and it can not be said that this particuhir 
goml thing which claims our consideratiou to-day 
was slow in making itfi way into the heart of pub lie -school life throughout the 
length and breadth of our country. Scarcely heard of, barely thought of, a 
few years ago, it nas possible to make the statement, at tbe American Forestry 
Congress, last December, that Arbor Day is now kept iu nearly every State of the 
Union and iu some of the Territories, and, indeed, iu one State, South Carolina, 
a whole week is now devoted annually to tree planting. Such a rapid and wide- 
spread a<laption of tlie custom is a sufficient indication of the merits of its claimto 
popular favor. It is hardly time yet to count the cost and estiiiiate tbe results, but 
IVom what has already been done there can be uo doubt that the practical benefltn 
u»mingto the material well-being of tbe country from tbe faithful observance of the 
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day y will, iu the near fatare, by the incontestable proof of what the eye may beholA, 
establish the wisdom of those who have the honor to be nnmbered among the found- 
ers of this most excellent institution. With reference to this phase of the subject— 
the bearing it has upon the material prosperity of the country — there can be no dif- 
ference of opinion. Everyone who is familiar with the statistics showing the rapid 
destruction of onr forests will readily agree that there is urgent need that the pub- 
lic attention should be directed to tree planting, and there is no other medium 
through which this can be so effectually accomplished as through the public schools. 
It was wisely ordered, therefore, that the public schools should be enlisted in the 
work of conserving the material prosperity of the State in this important respect. 

But while there can be no doubt that Arbor Day owes its institution primarily to 
economic considerations, and that upon this ground it met with so swift a response 
of popular recognition and interest, it is equally certain that the founders of the 
day builded better than they knew. For the broad and beneficent results flowlDg 
from this movement are not to be estimated in their sum total by the impressive 
array of cold figures iu statistical tables — not even though they reach the enormous 
proportions of '^605,000,000 trees planted in the single State of Nebraska, and now 
thriving there, where a few years ago none could be seen except along the streams; 
and this used to be called ^ The Great American Desert,' where seventeen years ago 
the geographies said trees would not grow — and now the leading State of America 
for tree planting. '' 

But this, though it be a matter for congratulation and rejoicing, conveys but a faint 
idea of the importance of the day as touching the very springs of our social life by 
its intimate connection with the public schools of the Commonwealth. More than 
this, if merely utilitarian or purely commercial considerations are to dominate our 
reflections upon this day, then we have no hesitation in saying that the day had bet- 
ter not been instituted. For in the midst of the intense activity of the present age, 
when all around us we see the plainly marked tracks of that myriad-shaped spirit 
of the times, whose tendency is ever toward the practical and material side of life, 
and which can see little or no good in anything that has not its immediate fruitage 
in palpable results to be measured by the yardstick, weighed in scales, and counted 
up in bank books ; when, in the significant language of a thoughtful public school 
man, *^ knowledge is no longer regarded as the wings wherewith we fly to Heaven, 
but the claws with which we burrow into the earth in search of its glittering treas- 
ures ; '' when, in a word, we are confronted on all sides by forces that irresistibly impel 
us foward in the lines of practical pursuit with a natural leaning toward selfishness 
and greed; under these circumstances, surely, there would seem to be no need to give 
impetus to a stream that has such a strong current of its own by making a special 
efibrt to set before the children of the Commonwealth the observance of this day, as 
an object lesson iu tree planting, upon grounds of thrift and public economy alone. 

Happily there is another phase of the question which makes the celebration of 
Arbor Day altogether commendable. I refer to the educational value it possesses, 
which, indeed, is not to be estimated by the stores of useful knowledge clustering 
around it and finding through this channel an easy way into the mental equipment 
of the scholars. The wise teacher, to be sure, will not fail to utilize the occasion 
as one of the best means placed at his disposal for the purpose of imparting prac- 
tical instruction in the department of botanical science. The significance of this 
feature is not to be underestimated. It is of unquestionable importance, but there 
is still a Jiigher importance attaching to the celebration of the day, viz, the cultiva- 
tion of a feeling for nature, by bringing us into touch and sympathy with the won- 
drous works of the Great Creator as revealed in the manifold forms of beauty — the 
endless variety of his handiwork throughout the vegetable kingdom. We are so 
wrapped up in our daily pursuits, so immersed in the things of flesh and sense that 
are of necessity involved in the unceasing struggle for existence and for a comforta- 
ble living, that the deeper spiritual forces of our being are iu constant danger of 
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being sappressed. We need aomething to draw a» away from the hardening condi- 
tionB of a life centered in aelf and absorbed in the purely material aspect of things. 
Especially do we need something to create and stimnlato in the hearts of onr chil- 
dren a genuine love for the works of natnre. This can not be done by the text-book 
Btiidy of botany — no more than the treasures of literature can be appropriated and 
made a heart possession by the study of grammar. It can not be done by ntudying 
natnre solely in the interest of scientific truth. 

To this, one of the world's greatest students of nature, Charles Darwin, has borne 
conclusive testimony. Indeed, it is inexpressibly sa«l to hear him in his later years, 
when the ** frontlet of olive culled far and wide'' was vying with the ** ivy leaf, the 
meed of learned brows'' to grace the chaplet of his enduring fame, declare in the 
undertones of lamentation that he could not endure to read a line of poetry, that 
Shakespeare was so intolerably dull as to nauseate him, that he had almost lost his 
taste for pictures and music, that fine scenery failed to cause him the exquisite deliglit 
it formerly did, and that his mind seemed to have become a kind of machine for grind- 
ing general laws out of large collections of facts, resulting in tlie atrophy of that 
part of the brain on which the higher tastes depend. '*The loss of these tastes," 
mark his words, ''is a loss of happiness, and may possibly be ii^urious to the intel- 
lect, and more probably to the moral character, by enfeebling the emotional part of 
onmature." 

Let us take the lesson to heart. It needs to be heeded, for, in the strenuous efforts 
that are now being put forth, with the best of motives, to make our education more 
and more practical, the importance of cultivating the a^Hthetic and moral faculties 
is only too apt to be overshadowed. It is possible to become too practical. ** Bus- 
kin speaks of men so ' practical' that they would turn the human race into vegeta- 
bles, make the earth a stable, and its fruit fodder. There are vino dressers and 
husbandmen/' he says, ** who love the com they grind and the grapes they crush 
better than the gardens of the angels upon the slopes of Eden ; hewers of wood and 
drawers of water, who think that the wood they hew and the water they draw are 
better than the pine forests that cover the mountains like the shadow of God, and 
the great rivers that move like his eternity." For all such, nature speaks in no 
intelligible voice, Miltou's grand epic has no meaning because it ''proves nothing," 
the healthy and elevating tone of the writings of a Wood and a Jefferies touches no 
responsive chord, and these loving interpreters of nature have their books rated 
"heavy" by the trade. "We observe the face of nature so little, that the few 
enthusiasts who have come to know her speak to us, when they would describe her 
beauties, in an unknown tongue." 

The planting of a tree, the tender care bestowed upon it, the eager watching for 
new developments in its growth, the tending of a flower bed, the training of a viue, 
will for many a child prove the "open sesame" into the charmed circle of those 
forces and factors of the natural world which purify, refine, and ennoble the heart 
of man. The process itself can not be indicated. It is secret, silent, past finding 
out. It is a growth — ^that subtle something, which is forever escaping the clutch of 
the keenest investigator, only to find easy access to the soul of him who hath eyes to 
see and ears to hear what is revealed of the Infinite in the finite order of creation. 

Powers there are 

That touch each other to the qnick — in modes 

Which the gross world no sense hath to perceive, 

No soul to dream of. 

—["Wordsworth. 

Though we may not analyze these mysterious powers which touch us at every 
point of our natural environment, quickening our impulses, warming our affections, 
exalting our thoughts, purifying our taster, enlightening our whole being, we know 
enough of them to prize them at their full value. Nor is this beyond the range of 
the practical. For .what is more truly, more wisely practical, than to set in operation 
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forces and inflneDoeH that will contribute to the personal happiness and comfort of 
the individual? What more practical, than to introduce into onr homes an appre- 
ciative sense of the beautiful, the healthful, the useful in nature? It is but a step 
from the school to the home, and it is clearly the part of practical wisdom to make 
that step as fraught with beneficent results as it is possible to effect in the school. 
A right feeling for nature means infinitely more than the planting of trees. By a 
necessary law of association, it embraces a wide range of conditions in our every- 
day life. It means a greater exhibition of tenderness, thoughtfulness, and gentle- 
ness in our social intercourse; it means a greater regard for orderliness, neatness, 
and beauty in onr surroundings. A tree planted needs attention and care, which 
can not be bestowed without entering into the general habit of the planter; it may 
need a box to protect it ; the shrub or bed of flowers suggests the well-kept lawn or 
the more modest grassplat; and these in turn point to a neat fence, a clean 3'ard 
with trim walks, a painted house, and within, tidy rooms, decorated walls, pictures 
and books, good cheer and comfort. It will be readily admitted that thesu things 
can not be, without affecting wholesomely and only for good the moral tone of the 
family life, and, through it, that of the community. 

PLANTING TREES A PATRIOTIC DUTY. 

Not less interesting and pertinent is the address of Dr. J. T. Rothrock, 
State commissioner of forestry of Pennsylvania, to the public schools 
of Lancaster on Arbor Day of last year : 

Less than three centuries ago, in the providence of God, our ancestors fell heirs to 
a land which was not only well watered and fertile, but well wooded. It is fair to 
say that on the eastern slope of the continent there was no second area equal in size 
to Pennsylvania which possessed resources so varied and that bid fair to last so long. 
So rich was our inheritance that we felt we could never come to want or see the end 
of our resources. American extravagance has become a byword among other nations, 
and Pennsylvania is in no respect behind others in the sisterhood of States. 

But already practically 75 per cent of our State is destitute of real forest growth, 
and to meet the wants of a rapidly increasing population we are now importing 
lumber. Not only this, but from about an eighth of the land which we have cleared 
we have so exhausted the fertility that it can no longer be made remunerative in 
agriculture. In at least one county of our State we have the word of the president 
judge that the bcirren hillsides are being deserted by their population because they 
can no longer wring a living from the impoverished lands. 

Thus far mankind has derived its food from the soil or the water. In the state- 
house of Massachusetts there hangs a figure of a codfish, to indicate that from the 
sea that great Commonwealth derives a large part of its support. Our waters are 
practically barren, and our strength must come from the soil. I desire now to leave 
a question with the young people of Lancaster. It is this: If on the one hand we 
double our population in about thirty years, and if, on the other hand, we continue 
to make so much of soil poorer every year, how will those who come after us obtain 
a living? Bear in mind that when you render the soil incapable of producing a 
urop you cut off the head of the State. Thirty years and more ago our nation's life 
was in danger. From the hillsides of Pennsylvania more than two hundred thou- 
sand brave men poured down to save the country, that your lives might be peaceful, 
happy, and prosperous. I know you love the dear old flag around which so many of 
us rallied. I know that there is not a boy or girl before me but thinks the red, white, 
and blue of "Old Glory" are the very brightest and best colors that fly in the 
breeze of any land. Its ample folds mark the thousands of schoolhouses where you 
are. taught to become good men and women and patriotic citizens. But you are now 
called upon to save the State from wasting its strength, and from becoming weak 
and poor, when it should be strong and rich. God never allowed a child to grow up 
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to 1)6 a citizen without providing something for him or her to do for the pablio good. 
Every citizen should in some way aid in making every acre of the State as produc- 
tive as it can be made. Of all things, ik useless soul and a useless acre are the most 
Dseless. I call apon yon young people here, who are thinking already what yon will 
do when you grow up, to resolve that yon will be patriots, and help make the land 
in which yon live as near a paradise as you can. You will be wiser if you begin at 
ooce to do some good thing. Here is a chance. Every tree that is planted helps to 
8ave water for the uses of the people. It helps to restrain the floods which destroy 
life and property. It helps to keep the air in pure condition for you and your asso- 
ciates. It helps to moderate the climate so that crops may grow and fruits mature. 

If, then, you plant a tree, you increase the wealth and strength of the Common- 
wealth, and at the same time you aid in husbanding its resources. Is not this a 
worthy work? Bnt it is so small a thing, you may say! True, but life is made up 
of small things. How many really great things can anyone dof The great acts of 
aDy man's life are few. It is the multitude of small deeds which makes life important. 

Nebraska was once almost a treeless area. Now it is a well-wooded State. This is 
almost entirely due to the Arbor Day planting which Secretary Morton started a 
score of years ago. His example has spread from State to State, until over almost the 
entire Union a day is set apart every year for the purpose of tree planting. European 
conntries are taking up with the idea. It has spread to the isles of the ocean. If 
we except Christmas and Easter, there is probably no anniversary more widely cele- 
brated than Arbor Day. Of course the date must vary with the country. In our 
Southern States, February 22, the birthday of Washington, is often selected as 
Arbor Day. 

I desire especially to call attention here to a mistake too often ma<le in connection 
with Arbor Day: This is the planting of foreign instead of native trees. It is now 
well known that no foreign species except possibly the Eastern plane tree is so long- 
lived as the corresponding native species. As between foreign and native trees, then, 
give the first place to onr own species. In the country, as in smaller towns, nothing 
is better than our white oak, a native elm, or a sagar maple. Do not plant the sil- 
ver maple. It is too weak to support its own enormous growth. It must be cnt 
back. This opens the way for decay, and just when your tree should be in its prime 
it is in the stage of decay. 

Reforms mature slowly. See with what infinite persecution the emancipation 
problem was worked out! Before our land became in deed and in truth ''the land 
of the free,'' every hamlet received its baptism of blood and every citizen felt the 
drain upon his finances. 

The great temperance reform haa grown from contempt into respectability, and 
before you young people are in the prime of life you will see under restraint the 
monster of intemx>erance, which brings untold agony into thousands of homes. So 
it is with the forestry problem. We are now passing from the period of destruction 
to the period of restoration. Hardly a State in the Union but is concerning itself 
with this great reform. Pennsylvania has earned a first place as a pioneer in the 
movement. In my travels over the conntry I see on all sides the signs that a refor- 
mation is at hand. When I was a lad I never saw or heard of planting a tree in a 
school yard. Now, in the remotest parts of the State, I see growing in school yards 
the trees under whose ample branches the children of the next generation will play. 

1 look on the hopeful side of things. The world has constantly been, in the main, 
becoming better fitted for the prosperity and comfort of men. It is the natural 
order of evolution. It is not too late to restore our forests on land where nothing 
but trees will grow. It is not too late to make our roadsides, our school yards, our 
swamp land, and our barren ridges eloquent witnesses of God's willingness to help 
lis beautify our living places, and perpetuate the prosperity of our Commonwealth. 
You may never command armies, or thrill a listening nation by your eloquence; but 
you may at least, each one of you, leave a thrifty, ^prowing tree, or more than one, 
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to ahow those irho follow that yoa wete DnBelflBh enongh to labor for the beueSt of 
posterity that you may never see. Yod may at least exemplify tho noble jastice of 
leavinit the world in aa good coDdltlan for the prosperity of your children sb you 
found it for y oarselveH. All this yon may do by simply planting a tree, which will 
grow while yon sleep and draw its strength and ils long life and large useful neas from 
the annshine and tlie etorm, costing nothing, "harming no one, blessing everyone, 
and pleasing God." Will you do itt 

Suppose eac1i child in the State of Pennaylvania between the agea of 5 and 17 
years plants a tree which grows to a mature aize. Pat these all together at 15 feet 
apart, and you will have a forest of Hi square miles. That means 7,360 acres of for- 
est — good, productive foreat. Each acre of such forest can, in the growing season, 
give back to the air about 11,500 tons of water by evaporation or transpiratioD. In 
other worda, as the resnlt of planting one tree for each school child of to-day there 
might be distilled back into our air, from this eleven and more square miles of forest 
area each growing seaaoii, 106,720,000 tona of water. 

Now I want to a«i you if you know wbat that water does up in tho aky. It 
destroys the frost which kills your crops. Tbnt i«, each ono of you hero wbo plants 
along-livedlrceof a kind that may grow to large proportions, will, when it has grown 
to middle size, be placing away up there in the sky over seventy tons of water each 
year, which is to help protect and produce the grain on which your grandchildren 
will live. Indeed, it may be, you will 6nd when yon are done with earth that jon 
have placed something in the nky of more importance still. You know that to "love 
your neighbor " is half of the Divine eommand. Will you plant a tree somewhere 

SCHOOLS OF AGRICULTURE AND HORTICULTURE. 

The relation of Arbor Day to 
aifricnlture and borticultnre is 
Trell set fortli by Hon. Charles B. 
Skiuuer, State saperintendent of 
schools, New York: 

There is a practical as well as a senti- 
mental siile to Arbor Day. It had ite 
inception in a commendable movement 
looking to the protection of our forest 
tre^, and wbat may be called the making 
of new forests on the vast plains of the 
West. Tho sentimental feature attached 
to ita observance has been in the develop- 
ment of a love for Nature and her won- 
derful works, and in tho encouragement 
to delightful study of trees, plants, flow- 
ers, and birds. There is no doubt that in hundreds of thoaaands of the children 
of our country there has bteu awakened a deep interest in tho attractive study of 
bow plants grow, of the use and abuse of trees, and of the relations which birds 
and flowers bear to Ihu problem of Nature and to human happiness. A child who 
leums to love trees and flowers and who derives happiness from them can never go 
entirely wrong. The whole subject tends to a closer study of Nature in ail wbo 
have a love for growing things. This study of Nature can be turned to practical 
use, and be made of lasting benefit to many tbuiisaods of the world's workers, 
especially to those whose privilege it is to till the soil— and from the farms to feed 
the world. There is a lock of kaowledge of the scientific principles of agriculture. 
This lack lucreasea manual labor without increasing results or happiness. How to 
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Baake farming pleaaant and proHtsblp. how to increaee iU atlructiuni. Iiow to ki«p 
tiie bo^s on Uie fann are Bome of t)ie tiroblouis of our tltnph. There are in}*aterieii of 
!f atore whioh a woH-educated agricultarut ciitt lolve wilU pruHt nod plcwiure. Ten 
acT(« HcientiflcKlt]- tended cuu bo made aa proUtablo with lean labor ns one hundred 
acies carelesBl; cultivated. The brain should rolievu the hand. Kdncatlun shoald 
aboliBh drndgerj. There ia profit as trett db poetry in "a llttte fann noil tilteil." 

Then let ii» make a ptaco in our eiliiciitional iiy«ti'iii for whouls i>f Hicricnltiiro and 
hottirultnTs. Onr agricultural colleges have their iilavoa lu the ayitem, but they 




are beyond tho reach and above the heads of a I'renl majority of the bo,VB who aie 
to he the farinerH of the future. While our cuirimon siliools. ire laying the founda- 
tions! of an all-around educatiou, let us give our children practioul lesBous which 
will help on the farm. We may not to:ich nil our boys to be farmers. but we uiar 
give those who go from theschiiols back to tliu farms aknowledge which shall arouse 
a love and au enthusiasm for a^rieulturiil pursuits which they could never other- 
wise obtain. This love would do niom thau any other iuBueueo to keep our boyaou 
the farms. It is the chHil who chows most euihusiasm iu study and in play. Then 
lit tis teach our children the simple lessons in botany, chemistry, geology, aud 
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zoology, with which the; insy combine tb« study of the habj(s of plant« and trees, 
hnn tb«; groTr and develop ; ihe atudj- of birds, which are the friendB aod not the 
enemies of mankind; this study of the composition of soils, tbe chemistry of fer- 
tilizers, the needs of grasses and graios, and the harm of noiiouB weeds. Let them 
learn that what ia laken from the ^ound must be paid back ; that there is a recip- 
rocal relation between the soil aud the fertiliser, asbetweeu the giver and receiver. 
How to graft, how to plant and transplant, how to save and how to prune, how to 
BOW and how tu reap, are among the things which should be taught. Give ns coursen 
in the common schools for the buj-s and girls who want them, which shall tencb 
some of the pleasant thiuga conuocted with farming. Teach also that it costs na 
more to produce a jKiund of good butter or cheese than a poor one. Give us a gat 
den by the schoolbouse where the lessons of Arbor Day can be practically illustrated, 
where children can plant and water, where tbey can see things grow, see nature 
develop, see life in soil and plants. France is doing much in this direction, and 
Canada ia agitatiug the qnestion. Arhor Day sboiild give ua educated farnieis. 
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ENCOURAGING WORDS FOR ARBOR DAY. 

Beneficent influence of Arbor Da). — It mnst be boms 
in mind that Arbor Day is not a holiday, bnt simply 
a particular day set apart for special instruction in all 
thtt pertains to tbe most nseful and beaotifnl of the 
kingdoms It would not be amiss if a day were given 
to each of the other kingdoms, the animal and the min- 
eia1 for the same purpose. That Arbor Day has been 
o1 incalculable value, aesthetically and etbically, is no 
longer don btud and, witL this generation, trees around 
a schoolhouse are not looked upon na a source of supply 
for convenient instruments to maintain discipline, as 
I decade or two ago. The vandalism that begins with catting 
and' marring the school desks and destroying school shrubbery has disappeareil, 
which is one of the innumerable arguments in favor of its beneficent influence upon 
the malicious passions of the young. 

The lessona learned about trees, [dantB, and flowers since the Institution of Arbor 
Day has caused us to observe more closely and to love more ardently these gifts of 
nature. Our greatest [loeta and statesmen have written reverently of these treasnres, 
and spoken with sublime veneration aud patriotic fervor about those of a hislcric 
reputation. The literature associated with this kingdom excels all others in parity 
and devoutnesB, and millious of tbe present school generation will rerall these days 
as the one green, glowing oasis iu a long life. Henry Thorean said; "The intollett 
of most men is barren. It is the movings of the Bonl with nature that makes the intel- 
lect fruitful, that gives birtb to imagination." — John Terhune, superintendent, Ber- 
gen County, N. J. 

Not merelif a dan for tree planling.—'Whea this day was first appointed I felt tiat it 
was not intended for us. We did not need it. Trees were abundant on out streets 
and around eur houses. Bnt since we have kept it, as we have for the past two 
years, I have had my eyes opened to its importance. We may have trees in abun- 
dance, but there is a lesson to be taught on this day that can not be put too strongly 
before our children. It is a day when we should strive through general eiercises, 
and by plain talks from the teachers, committeemen, and others who may be induced 
to address tbe children, to impress upon them a love of the beautiful. Remember 
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that oar scbools are expected to elevate, to make better citizeuB) and not simply to 
cram the pupils* heads full of a certain amount of knowledge, in order that they may 
be able to make money a little easier when they grow up. We should teach them to 
do all in their x>ower to beautify their homes; also aid them in adorning their school- 
rooms. Let these two places be made most attractive and the work of the schoolroom 
will be wonderfully advanced. 

The saloon perceives the importance of this idea; witness the magnificence of 
some of the city saloons. Let us counteract this by doing what wo can to induce 
the child to make his home the most attractive place in the world. 

A little ingenuity will work wonders. The home of the poor is often far pleasanter 
than the mansion; so it does not all depend on the amount of money expended). 

The same effort should be made to make the schoolroom attractive. To the effect 
of this I called your attention several years ago when the ungraded school was 
removed from the room in the old brick school house to the pleasant (inarters in the 
Byfield building. What had been an unruly Hchool, and one that every child dreaded 
to attend, became instantly a model school and one that was very ]mpular. This is 
a practical illustration that we should remember. We may say that it is all non- 
sense; that it makes no difference what kind of a room is UHcd for a school. Here 
we see most conclusively that it does. — J. P. Reynolds. 

Beneficial reeulls of Arbor Dajf, —AthoT Day was observed this year in all the schools 
according to the programme prepared by the commissioner of public schools. At 
nearly all the schools a tree, or vine, or shrub was planted on or near the school 
grounds. The encouragement of this custom will give to each class a permanent 
possession in the school grounds, increase their interest in the school in time to come, 
and be a promoter of pleasant memories of school life. 

The presence of trees on or near the school grounds will attract the birds, and 
these by their presence will aid the teachers in inculcating the principles and prac- 
tices of the Society for the Prevention of Cruelty to Animals. In one school this 
year attention and interest have been concentrated upon a pairof robins which built 
their nest in a tree in the yard and in sight from the upper windows of the school- 
bouse. — W. A. Briggs, superintendent. 

Indirect value, — The indirect value of Arbor Day and the opportunity it affords for 
moral instruction are appreciated by the teachers, whose tirst thought is apt to be 
one of regret for any in terra ption of regular work. — T. O. Draper, superintendent. 

A beautiful cuf/om.— Another custom which we urge all of our schools to adopt is 
the careful observance of, and participation in, the exercises of Arbor Day, a custom 
beautiful, simple, useful. — F. B. Gifford, clerk. 

Gaining attention, — The subject of Arbor Day is gaining the attention of the teach- 
ers and pupils more than formerly, and it is to be hoped it will continue. If properly 
carried out it will cause the schoolhouse grounds to become more attractive to the 
children. It does seem as if the grounds around the schoolhouses of our country, 
where congregate some thirteen millions of pupils, should receive as much attention 
as the grounds around the homes, for nothing can exert more influence in creating a 
love for the beautiful in the minds of the rising generation. — C. J. Greene, superin- 
tendent. 

Not a mere holiday. — Trees everywhere exert a controlling moral influence. They 
make home pleasanter, as we know and feel in our everyday existence.* When a boy 
leaves the home of his childhood his heart, in whatever land it beats, shall, like 
the ''seashell far from its ocean bed, retain some faint whisper of its early dwell- 
ing place." In after years the sight of home and school grounds, beautified and 
improved, will afford gladness and pleasure as season follows season. — D. B. Adams, 
superintendent. 
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Praeiieal fue of ike day, — ^Arbor Day and the preparation for it served to incalcate 
love for the whole realm of the vegetable world and mnch knowledge of tree and 
plant life. The schools also, after appropriate and interesting exercises in their 
respective rooms, came together at the Massasoit spring on Baker street, and planted 
a tree in memory of Massasoit. It might be well another year for the schools each 
to plant a tree on some treeless street.— A. £. Carpenter, superintendent. 

Among our monumental in$titution$,—Oue of the pleasing evidences ofimprovement 
in society and the cnltivation of a higher public taste is found in the establishment 
of Arbor Day. This interesting anniversary has not only found a place among the 
monumental Institutions of our country, but it has met with very general and cor- 
dial approbation and support. It has its place in the calendar of our colleges, and 
it becomes an educational agency to all the youth of the land by its relation to car 
common schools. It has the support of no small number of enthusiastic advocates 
who promote its observance and press its claims upon the public attention, and 
build up around it its own peculiar and interesting literature. 

As the years go by and the trees now newly planted expand themselves outward 
and rear themselves upward toward the sky, displaying their grand and majestic 
proportions, so the traditions and stories that gather round them and the day that 
gave them their place and their importance grow to be a living romance, blooming 
with elevating sentiment and bearing the fruitage of cherished associations. 

When from the youth and childhood of the present proceed the names tbat attain 
to greatness and to fame, till all lands are filled with their renown, then this anni- 
versary will bring together assemblages at the plantings of to-day to tell over with 
endless interest the stories of early struggles and viot«ories, and so inspire to noble 
ambitions and aims the generations that are to follow. — ^Rev. J. Young. 



TREES AND SCHOOLS. 

If any persons should be i)ecaliarly inter- 
ested in trees it would seem to be those who 
are at school and who are especially engaged 
in tlie use of books, for the word book is the 
same as the old English or Anglo-Saxon word 
bocj which means a beech tree. The German 
/ i\\ \ \/"^-— / ^^^'^^ book, is almost the same as huche^ beech; 
J \\\\X^^7^^^^ ^'^^ substantially similar words are found in 
4P^ lyc^^^?'^ ^^® Danish, Icelandic, and Gothic languages, 

because before the invention of printing the books of 
the people speaking these languages were written commonly 
on pieces of the bark or wood of the beech trees. 
Then those who are studying Latin know that the word liber means 
both bark and book, which points to a similar usage. And those who 
have entered upon the study of the Greek language have learned that 
biblosj which means book, also means the inner bark of the papyrus 
plant, because the old Egyptians used to write upon its smooth and 
white surface. From the name of this plant again comes directly and 
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easily oar word paper, while to go back to liber^ we have from that oar 
word library, or a collection of books, and fix>ni bibU»$ again oar word 
Bible, or the book of books. And now oar books are often literally 
made of the trees. Only instead of taking chips or blocks of the 
beech tree to write apon, as oar ancestors did, we grind the trees ap 
into pulp, and having spread it oat into thin sheets, the printer then 
prints apon them lessons of geography or arithmetic or history, and lo, 
the beech tree and other trees also come into the school room to help 
ns in oar studies. Every time also that we turn the leaves in oar books 
we are reminded of the trees, which have given us the word. 

And then the word academy causes us to think of the trees, for it 
points us back to that celebrated school which Plato, the Oreek phi- 
losopher, taught in the grove of Academus. It was a school among 
the trees. It was as he walked with his pupils under the branches 
of the trees that he taught those lessons of wisdom which have been 
the delight of scholars down to our own time. 

Fitly, then, are the pupils in our schools invited to take part in the 
observance of Arbor Day, and if there is any spot peculiarly appropri- 
ate for the planting of trees on such an occasion it is that where chil- 
dren assemble for instioiction, that thereby they may have around tliem 
the beauty and pleasantness which trees afford and every school place 
may become another '^ grove of Academe.'' 



TREES AS LIVING THINGS. 

All things in the world may be divided into two 

classes, things which have life and things which are 

without life. What life is we do not iinow. We 

know only its effects — what it does. We can 

neither see it nor feel it. We can not perceive 

it by any of our senses. 

We recognize life most coramonly as something 
which produces motion. So we say an animal is 
alive or has life, because we see it move. The stone 
is not alive; it has no motion. It does not change 
its shape or color. It looks to day as it did years 
ago; it is no larger now than it was then. So of a piece of 
iron or any other metal. But the animal moves about; it 
changes its shape; it increases in size; it grows, as we say. From a 
small and very feeble thing it becomes large and strong. It is because 
it is a living thing or has life that it grows. The life in it has the 
power of laying hold of other things and building them up into the 
body of the animal, so that it enlarges until it has reached the size which 
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belongs tx) it. So the life or life principle in ua builds up our bodies 
little by little, and day by day, from our infancy, until we are grown-up 
men and women. 

Now, the trees are living things like ourselves, and this gives them 
special interest for us. Living things have what we call organs, or 
instruments by means of which the life or life principle acts and per- 
forms its work. So the trees have many such organs as we have, and 
thereby resemble us. They have organs by which they take in food, 
they have lungs by which they breathe, and they have organs of 
digestion and a circulatory apparatus, by which their food is prepared 
and carried to all parts of them and causes them to grow and reach 
their perfection. 

The trees can not move about from place to place, as we and most 
animals do. They would not be what they were meant to be nor of 
such use to us as they now are if they could. But they are none the 
less alive although they remain in the same place all the time. There 
are some animals, such as the oyster, for example, which never move 
about. There are also some human beings who, by accident or other- 
wise, have been deprived of the power to walk or to move freely, 
who yet are as truly alive as any. There are many plants also that 
have a limited power of motion which shows a close resemblance to 
the animals in this respect, as well as in others which have been men- 
tioned. There are what we call the climbing plants, which climb trees 
or walls just as truly as boys often do. Most plants love the light 
and sunshine, and these climbing plants seem to climb up for the pur- 
pose of getting out of the shade of other plants and securing to them- 
selves the needed light. So they lay hold of any upright object near 
them, a stick or a tree, and winding around it or fastening their 
tendrils to it, climb up. Here there is motion all the time, and it 
can be seen very easily, especially when such a climber as the 
morning-glory fastens upon a short support. When it gets to the tx)p 
of this it is not satisfied, but wants to go higher; so you may see it 
reaching out sideways and feeling around to find a new support, and 
it will sweep entirely around a circle, from right to left or from left to 
right, in order to find something to lay hold of by which it may rise 
still farther. 

Then there are plants, like the Virginia creeper and the Japanese and 
English ivies, which climb walls or other objects by means of tendrils, 
whict they stretch out like arms, and which sometimes have at their 
ends little disks like the suckers which boys make out of leather and 
with which they lift stones and other things. These disks are like so 
many hands, by means of which the plants climb up and hold them- 
selves firmly where they can have the light which they need. If you 
try to detach one of these disks from the object to which it has fas- 
tened itself you will find it quite difficult to do so. The Yenus's flytrap 
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(Dianasa muicipula) shows motiou in a different way. It bas at the 
end of its leaves an expansion like two leaves of a book ready to fold 
together, or like the shellA of a clam. Around the margin of these 
leaves are bristles, with other more delicate ones in the center. When 
an insect alights on the open leaves and touches the central- bristles, 
the leaves shut together so quickly that it is caught and held there till 
it dies. Other plants show motion in different ways. The trees also 
have motions independent of those which are occasioned by the wind 
or any external force. The locust tree and some others, for instance, 
fold up their leaves at night as though preparing to sleep, and. spread 
them open again in the morning. Some move their leaves in a different 
manner. In all trees, also, there is iu the roots a constant movement, 
at least during the growing season of tlie year. At the very beginning 
of its life the root as it sprouts from the seed insists upon going down- 
ward into the earth. Turn the sprouting acorn so that its root or radi- 
cle shall point upward and very soon it will turn and double upon itself, 
if necessary, in order to take a downward course, and though you turn 
it again and again, it will persist in its determination and die if neces- 
sary rather than give up the struggle. So when a tree is established 
and growing, though its stem must remain in the same place, its roots 
are all the while pushing out in various directions, winding around 
obstacles of one kind and another in pursuit of moisture and nourish- 
ment and making their way steadily on, so that nothing will so well 
describe the character of that part of the tree which is under ground 
as-to say it is in a state of motion. Darwin, the eminent naturalist, 
goes so far as to claim that all the growing parts of plants, above as 
well as below ground, manifest voluntary motion, describing circles or 
circular spirals continually, ^'circumnutating,'' as he calls this move- 
ment. " If we look,'' he says, "for instance, at a great acacia tree, we 
may feel assured that every one of the innumerable growing shoots is 
constantly describing small ellipses, as is each petiole, subpetiole, and 
leaflet.''^ 

The action of the life principle in the trees also often manifests aston- 
ishing force. Darwin found that the transverse growth of the radicle 
of a sprouting bean was able to displace a weight of 3 pounds 4 ounces 
in one case and one of 8 pounds 8 ounces in another. One can hardly 
walk where trees are growing among rocks without seeing instances of 
the splitting asunder of great masses of them by the growth of the 
tree roots which have gained entrance into their crevices when small, 
and in growing have expanded with irresistible force. So, also, it is a 
common thing to see the walls of buildings disturbed and much injured 
by the roots of trees growing near them. Experiments made by 
Professor Clark, at Amherst College, led him to think that the force 
exerted by a squash in growing was equal to about 5,000 pounds. Thus 

^ Power of Movement in Plants. 
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trees show that they are living things like as by having voluntary 
motion and exerting power. 

Trees resemble us also as living things, and still more wonderfully, 
perhaps, in their choice of food. They can take food only when it is in 
a liquid or fluid state. They can not take any solid food, though the 
particles be ever so small. Nor do all trees make use of the same things 
tor food. As they differ from one another in kind, so they require dif- 
ferent kinds of food material in order to make them what they are. Or 
they require the various articles of food in different proportions one 
from another. They seem to have their preferences, their likes and dis- 
likes about food, very much as we do. So, when different kinds of trees 
are growing together, each selects from the ground the food or the dif- 
ferent kinds of food which will be most promotive of its growth. In this 
respect the trees do even better than we do, for they never take what 
is not good for them. The oak takes what will be best for it, and the 
maple what will build it up as a maple, and so of every other tree, and 
if the proper food does not happen to be where the tree is planted, 
though there may be other food in abundance, it will not become 
large and strong. There is hardly anything more wonderful than this 
instinct of trees by which chey choose their food so unerringly, and 
the great eflbrt which they seem to make sometimes in order to get 
the food they want. While they can not move from place to place, as 
as most animals can, because they are fixed to one spot, though some 
of the lower order of plants move about as freely as animals, they 
often send their ro*ts long distances and over great obstacles in search 
of what will nourish them. Darwin, speaking of the motion of the 
root- tips of plants, says : 

^'It is hardly an exaggeration to say that the tip of the radicle, thus 
endowed and having the power of directing the movements of the 
adjoining parts, acts like the brain of one of the lower animals; the 
brain being seated within the anterior end of the body, receiving 
impressions from the sense organs, and directing the several move- 
ments."^ 

Such manifestations of life in the trees are very interesting. They 
are enough to make us feel that they are like us in many respects and 
to excite in us a sense of companionship with them, and we can hardly 
wonder that some people have imagined that living creatures dwelt in 
the trees and peopled the woods with nymphs, with dryads and hama- 
dryads, or that in their superstition some have even worshipped trees. 
If we had more of that fancy of the old Greeks, that when a tree was 
wounded the nymph who dwelt in it was hurt or grieved, we should, 
perhaps, treat the trees around us with more care and have a tenderer 
feeling in respect to them. 

^ Power of Movement in Plants. 
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Torests, those great 



TREES IN MASSES— FORESTS. 

Interesting as trees are, considered 
singly, admirable for tbelr beauty, every 
leaf a worthy object of stndy, we do not 
know tbeir value and importance until 
we contemplate tlu-m in masses, or as 
forests. The sinnle tree on the lawn or 
bj' the FOadHide may be more beautiful 
nod excite oar admiration moro thai) any 
to be foood in the forest, because, having 
ftbundaDt space and light and air on 
every side, it has deveIo|»ed itself sym- 
metrically and to tbe full perfection of 
its nature, which the tree in the forest, 
more or less crowded by its neighbors, 
can not do. Bnt when we come to con- 
sider tbe nsefulDeas rather than the 
beauty of trees, we muHt look to the 
g which often cover whole mountains or vast 
plains with tbeir continuous stretches. Let us notice, therefore, some 
of tbe uses of masses of trees, or the importance which trees have when 
growing together in large numbers, and which does not belong to tbe 
tree when considered singly. 

In the first place, then, it is from the forest that we obtain tbe fuel 
by which principally we warm our houses and sustain the fires in most 
of onr Airnaces and factories. It is from the forest that we obtain the 
timber for the construction of our faonses, our ships, our railway cars, 
and tbe track upon which the cars are borne so smoothly and safely. 
It is the forests which supply us with the raw material that is wrought 
into so many objects of usefulness and convenience. Professor Sargent, 
who undertook ten years ago to ascertain tbe condition of the forests 
of the United States, estimated the yearly value of the lumber, fuel, 
and other forest products at that time as more than $700,OI>(),4>00. Their 
value is now at least $1,060,000,000, a sum that exceeds the value of our 
crops of wheat, oats, rye, corn, and tobacco taken together, and is 
greater than that of all our exports, and more than fourteen times as 
great as the produce of our mines of silver and gold. It is esti- 
mated that we consumed last year, of sawn lumber alone, more than 
36,000,000,000 square or superficial feet. Bnt such figures by them- 
selves are meanlngle^. Let us consider, then, that this amount of 
Inmber would load a train of cars sufficient to encircle the earth at the 
equator. And now, if we add to tbe sawn lumber, which is only a 
small part of tbe total produce of the forests, the timber, the railroad 
ties, the telegraph poles, the posts for fences, and the wood cut for fuel 
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and for mining purposes, we shall have a train 100,000 miles in length, or 
long enough to reach four times around the globe. The weight of these 
forest products would be enough to load 480,000 ships of 1,000 tons each. 

When we see thus what a vast amount of material of various kinds 
is taken from our forests every year, we have a most convincing proof 
of their value. We see at a glance how indispensable they are to our 
welfare, how many industries they must sustain, how many comforts 
and conveniences they must provide for all. 

The importance of the forests and their usefulness to us may be 
shown, not only by such figures as we havf ^ust given, which indicate 
their total product, but in a contrasted way by considering some of 
what may be called the nuthought-of uses of the forest, because they 
are concerned with articles individually so small and insignificant. 

A toothpick, for instance, is a little thing, the merest sliver of wood, 
yet it is reported that one factory uses 10,000 cords of wood annually in 
the production of these splints. 

Shoe pegs are small affairs, yet a single factory sends 40,000 bushels 
of them to Europe yearly, besides what it disposes of at home. 

A spool is of small account to us when emptied of the thread which 
has been wound upon it, yet there are several factories which use each 
from 1,800 to 3,500 cords of wood every year in making these little arti- 
cles, and in one factory 150 men are said to be employed in their man- 
ufacture. Thousands of acres of birch trees have been bought at one 
time by some of our thread manufacturing companies, for the sole pur- 
pose of securing a supply of spools. 

Who thinks much of the little friction match, as he uses it to light his 
lamp or his fire and then throws it away? But a single factory, it is 
said, makes 60,000,000 of these little things every day, using for this 
purpose 12,000 square feet of the best pine timber. 

It will help us also to understand how much we are indebted to the 
forests when we find that we consume $12,000,000 worth of lumber every 
year for the packing-boxes alone which are required simply for the 
transportation of our various commodities from the producers to those 
who use them, and are then destroyed. 

In what has been said now about the products of the forests and the 
benefits which they confer upon us, only a few out of many things have 
been mentioned. ISTothing has been said of the gums and resins and 
spices which they afford, and which are of so much service to us. What 
a loss would it be to us, for instance, if we were to be deprived of india 
rubber and gutta percha, or of the resin and turpentine of our pine 
trees, yielding us a product annually valued at $8,000,000. WTiat could 
take their place? How many uses we have for them, uses many of 
which seem indispensable. How important to us also is the bark of 
many trees. We ate dependent upon it for our leather. We can not 
put on a shoe or walk the streets without being reminded of our indebt- 
edness to the trees. How many valuable dyestuff's, also, and how many 
healing medicines are obtained from the bark, as well as &om the leaves 
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and other parts of the tree8. From their ReedH and Dut8, also, what 
yalaable products are derived. In some countries these supply a large 
part of the food of the peo))le. 

But the forests are of great importance to us not only on account of 
what they thus yield directly for our use and comfort, but on account 
of their relations to climate and health, to tbe flow of streams, and to 
the great interests of agriculture, commerce, and manufactures. 

By reason of the deep, spongy soil formed by the decay of their leaves 
through a succession of years the forests become great storehouses of 
moisture. The rain which falls upon them, instead of being evaporated 
as it is from the open ground or flowing off at once into tbe streams, 
perhaps with destructive violence, sinks into the soft and retentive 
soil, from which it flows out gradually into the neighboring runlets 
and brooks and thence into the larger streams, and preserves in them 
an equable flow, preventive alike of flood and droughts. It is esti- 
mated that four-flfths of the water falling on wooded areas is retained 
by them, whereas on those which are without timber cover only one- 
fifth is retained, the other four-fifths rushing off in torrents and often 
producing disastrous floods. Through many an under-ground channel, 
also, the stored-up water of the foi-ests reappears in springs in the 
meadows and elsewhere, to slake the thirst of man and beast and give 
delight to old and young. The forests are thus our great regulators of 
water supply. They also protect us and protect our crops, our fruits, 
and our flocks from the violence of the winds. What we call a gentle 
wind is pleasant, but we all know that the air can mt>ve with destructive 
violence. We all know, also, how grateful is the shelter which a grove 
or even a narrow belt of trees affords from a cold wind. When the air 
is still it maybe quite cold without occasioning us much discomfort; 
but when it is in motion it absorbs the heat of our bodies more rapidly 
by the more frequent contact of its particles with them, and this may go 
80 far as to be very painful and, perhaps, destroy life. Now, the forests, or 
even a few rows of trees, greatly check the movement of the winds and 
thus protect us both from their chilling effect and their violence. They 
do the same for the crops in the farmer's fields "and the fruits in his 
orchards. They prevent them from being withered and blasted by cold 
or hot winds or from being broken down by their force. People, in some of 
our western States especially, have found *^ shelter belts," as they are well 
called, almost indispensable to the successful cultivation of some crops. 

By equalizing the temperature and moisture of the atmosphere as 
they do, and by other influences which they exert, the forests are also 
promotive of health. A region of forests, especially if it is elevated, is a 
healthful region. So we know what multitudes resort every year to the 
White Mountains of New Hampsliire, and to the Adirondacks and the 
Catskills, or to the' great forest regions of the South or of the Rocky 
Mountains, and how beneficial to health they find them. 

In whatever aspect, then, we contemplate the forests we see that they 
are of the greatest value to us. 
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TREES IN THEIR LEAFLESS STATE 



Ab the season for Arbor Day and 
tree planting oomes on, just before the 
bnda begin to swell and are getting 
ready to cover tbe trees witb a fresh 
mantle of leaves, it is veil — as it is also 
when the leaves have fallen from the 
trees in aatumu — to give attention to 
the bare trees and notice the character- 
istic forms of the varions species, the 
manner in which their branches are 
developed and arranged among them- 
selves, for a knowledge of these things 
will often enable one to distingaish the 
diflerent kinds of trees more readily 
and certainly than by any other means. 
The foliage offen serves as An obscuring veil, concealing, in part, at 
least, the uidi\ iduality and the peculiarities of the trees. But if one 
IS familiar with their form'^ of growth — their skeleton anatomy, so to 
speak — he will recognize common trees at once with only a partial view 
of them. 

Some trees, as the oak, throw their limhs out from the trunk hori- 
zontally. As Dr. Holmes says: "The others shirk the work of resist- 
ing gravity, tbe oak defies it. It chooses tbe horizontal direction for 
its Hmbs so that their whole weight may tell, and then stretches them 
out fltty or sixty feet so that the strain may be mighty enough to be 
worth resisting." 

Some trees have limbs which droop toward tbe ground, while those 
of most, perhaps, have an upward tendency, and others still have an 
upward direction at first and later in their growth a downward inclina- 
tion, as in the case of the elm, tbe birch, and the willows. Some, like 
the oak, have comparatively few but large and strong branches, while 
others have many and slender limbs, like some of the birches and 
poplars. 

The teacher should call attention to these and other characteristics 
of tree structure, drawing the various forms of trees on the blackboard 
and encouraging the jiupils to do the same, allowing them also to cor- 
rect each other's drawings. This will greatly increase their knowledge 
of trees and tbeir interest in them as well as in Arbor Bay and its 
appropriate observance. 
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LEAVES, AND WHAT THEY DO. 

Tbe leaves of the trees afford an itlinoAtfiiidJeHs HtuUy and a constant 
deligbt. Frail, frugile things, easily crumpled and torn, they are won- 
derfdl in their delicate structure, and more wonderful if possible on 
ai;coant of the work which th>'y i>6i-form. 

They are among the most beautiful things offered to our sight. Some 
one has well said that tbe beautj- of the world depends as much upon 
leaves as upon flowers. We think of the bright colors of flowers and 
are npt to forget or fail to notice the tuloring of leaves, 
id anything that 
ire onr sight for 
.s ripen and take 
ous sunset skies, 
and the wide 
landscape is 
allaglow with 
tliem. A wise 
' observer has 
called atten- 
tion also to 
the fact that 
the various 
kinds of trees 
have in tbe 
early spring- 
time also, 
only in a more 

satKlned tone, the same colors which they put on in the autumn. If 
we notice the leaves carefully, we shall see that there is a great variety 
of color in them all through tbe year. While the prevailing color, or 
tbe body color, so to speak, is green, and tbe general tone of the trees 
seen in masses is green — tbe most pleasant of all colors to be abidingly 
before the sight — this is prevented from becoming dull or somber because 
it comprises almost innumerable tints and shades of the selfsame color, 
while other distinct colors are mingled with it to such an extent as to 
enliven tbe whole foliage mass. Spots of yellow, of red, of white, and 
of intermediate colors are dashed niKtn the green leaves or become the 
characteristic hues of entire trees, and so there is brought about an 
endless variety and beauty of color. 

Then there is the beauty of form, size, position, and arrangement. 
Of the one buudred and flity thousand or more known species of trees 
tbe leaves of each have a characteristic shape. The leaves of uo two 
Bpectes are precisely alike iu form. More than this ia also true. No 
tvo leaves upon the same tree are in this respect alike. While there is 
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a close resemblance amoiig the leaves of a given tree, so that one 
familiar with trees would not be in doubt of their belonging to the 
same tree, though he should see them only when detached, yet there 
is more or less variation, some subtle diflPerence in the notching or curv- 
ing of the leaf edge perhaps, so that each leaf has a form of its own. 
These differences of shape in the leaves &re a constant source of beauty. 

What a variety of size also have the leaves, from those of the birches 
and willows to those of the sycamores, the catalpas, and the paulownias. 
On the same tree also the leaves vary in size, those nearest the ground 
and nearest the trunk being usually larger than those more remote. 
How different as to beauty would the trees be if their leaves were all of 
the same size; how much less i)leasiiig to the sight. 

Then, what a wide difference is there in the position of the leaves on 
the trees and their relative adjustment to each other! Sometimes they 
grow singly, sometimes in pairs, sometimes in whorls or clusters. Some 
droop, others spread horizontally, while others still are more or less 
erect. The leaves of some trees cling close to the branches, others are 
connected with tho branches by stems of various length and so are capa- 
ble of greater or less movement. The leaves of poplars and aspens 
have a peculiarly flattened stem, by reason of which the slightest breath 
of wind puts them in motion. 

These are some of the most obvious characteristics of the leaves, by 
which also they are made the source of so much of the beauty of the 
world in which we live. It will be a source of much pleasure to any- 
one who will begin now, in the season of swelling buds and opening 
leaves, to watch the leaves as they unfold and notice their various forms 
and colors and compare them one with another. There is no better 
way of gaining valuable knowledge of trees than this, for the trees are 
known by their leaves as well as by their fruits. 

But let us turn now from their outward appearance and consider 
what is done by them, for the leaves are among the great workers of 
the world, or, if we may not speak of them as workers, a most impor- 
tant work is done in or by means of them, a work upon which our own 
life depends and that of all the living tribes around us. 

Every leaf is a laboratory, in which, by the help of that great 
magician, the sun, most wonderful changes and transformations are 
wrought. By the aid of the sun the crude sap which is taken up from 
the ground is converted by the leaves into a substance which goes to 
build up every part of the tree and causes it to grow larger from year 
to year; so that instead of the tree making the leaves, as we commonly 
think, the leaves really make the tree. 

Leaves, like other parts of the plant or tree, are composed of cells 
and also of woody material. The ribs and veins of the leaves are the 
woody part. By their stiffness they keep the leaves spread out so that 
the sun can act upon them fully, and they prevent them also from being 
broken and destroyed by the winds as they otherwise would be. They 



ARBOR DAT — ^ITS HISTORY AND OBSERVANCE. 49 

serve also as dacts or condaits by which the crude snp is conveyed to 
the leaves aud by which, when it has there been made into phiiit food, 
it is carried into all parts of the tree for itvS nourishment. Protected 
aud upheld by these expanded woody ribvS, the body of the leaf consists 
of a mass of pulpy cells arranged somewhat loosely, so that there are 
spaces between them through which air can freely pass. Over this 
mass of cells there is a skiu, or epidermis, as it is called, the green 
surface of the leaf. In this there arc multitudes of minute openings, 
or breathing pores, through which air is admitted nnd through which 
also water or watery vapor passes out into the surrounding atmosphere. 
In the leaf of the white lily there are as many as GO,OUO of these o{)en- 
ings in every square inch of surface and in the apple leaf not fewer 
than 24,000. These breathing pon s, called stomates, arc mostly on the 
under side of the leaf, except in the case of leaves which float upon 
the water. There is a beautiful contrivance also in conne(*.tion with 
these pores, by which they are closed when the air around is dry and 
the evaporation of the water from the leaves would be so rapid as to 
be barn ful to the tree and are oi)ened when the surrounding atmos- 
phere is mo'st. 

The green color of the leaves is owing to the presence in the cells of 
roJDute green grains or granules, called chlorophyll, which means leaf- 
green, and these granules are indispensable to the carrying on of the 
important work which takes place in the leaves. They are more numer- 
ous and also packed more closely together near the upper surface of 
the leaf than they are near the lower. It is because of this that the 
upper surface is of a deeper green than the lower. 

Such, then, is the laboratory of the leaf, the place where certain 
inorganic, lifeless substances, such as water, lime, sulphur, potash, and 
phosphorus, are transformed and converted into livinji^ and organic 
vegetable matter, aud from which this is sent forth to build up every 
part of the tree from deepest root to topmost sprig. It is in the 
leaves also that all the food of man aud all other animals is prepared, 
for if any do not feed ujwn vegetable substances directly but upon 
flesh, that flesh nevertheless has been made only as vegetable food has 
been eaten to form it. It is, as the Bible says, " The tree of the field 
is man's life." 

But let us consider a little further the work of the leaves. The tree 
is made up almost wholly of oxygen, hydrogen, aud carbon. It is easy 
to see where the oxygen and hydrogen are obtained, for they are the 
two elements which compose water, and that we have seen, the roots 
ar absorbing from the ground all the while aud sending through the 
body of the tree into the leaves. But where does the carbon come 
fromf A little examination will show. 

The atmosphere is composed of several gases, mainly of oxygen and 
nitrogen. Besides these, however, it contains a small i)ortion of car- 
bonic acid, that is, carbon chemical ly united with oxygen. The carbonic 
10578 4 
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acid is of no ase to us directly, and in aoy bat very minnte qnantltiee is 
barmfnl ; but the carbon in it, if it can be separated tktiu the oxygen, 1b 
just wLat the tree and every plant wants. And now tbe work of separat- 
ing tbe carbon from the oxygen is precisely tbat which is done in the 
wonderful kboratory of the leaf. Under the magic touch of the Mun, tbe 
carbonic acid of the atmosphere, which has entered tbe leaf throngb tbe 
breathing pores or stomates and is circulating through the air-passagea 
and cell(4, is decomposed, tbat is, taken to pieces; tbe oxygen is poured 
out into the air along with the watery vapor of the crude sap, vbile the 
carbon is combined with the elements of water and other substances 
which we have mentioued, to form tbe elaborated sap orplant material 
which is now ready to be carried from the leaves to all parts of the plant 
or tree, to nourish it and continue its growth. Bnch is tbe imiiortant 
and wonderful work of the leaf, the tender, delicate leaf, which we 
cruinple so easily in oar fingers. It builds ap, atom by atom, the tree 
and the great forests which beautify tbe world and provide for as a 
thousand comforts and conveniences. Onr houses and the furuiture in 
them, our boats aii<] ships, the cars in which we fly so swiftly, the many 
beautifal an<l useful things which are manufactured from wood of var- 
ions.kinds, all these, by the help of the sou, are furnished us by tbe tiny 
leaves of the trees. 



THE BEST USE OF ARBOR DAY. 

Arbor Day to be most useful, as well 
as most pleasant, should not stand by 
itself, alone, but beconnected with much 
study and talk of trees and kindred sub- 
jects beforehand and afterwards. It 
should rather be the focal or culminating 
point of tbe year's observation of trees 
and other natural objects with whieb 
they are closely connected. The wise teacher 
wilt seek to cultivate the observing faculties of 
tlie pnpils by calling their attention to tbe inter- 
cstni^ tilings with whicib the natural world abounds. 
it is iKit necessary to this that there should be formal 
classes in botany or auy natural science, though we 
think no school should be without its botanical cl^s or classes, nor 
should anyone be eligible to, the place of a teacher in our pnblic 
schools who is not competent to give efScient instruction in botany at 
least. 

But much may be done in this direction informally by brief, familiar 
talks in tbe intervals between the regular recitations of the school- 
room, or during the walks to and from school. A tree by the roadside 
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vi]l Ornish nn object lesson for pleasant and profitable dinconrse for 
many days and at all seasons. A few flowers, whicb teacher or pupil 
may brin^ to the schoolroom,' will easily be made the means of inter- 
esting the oldest and the youngest and of imparting the most profit- 
able inslruction. How easy also to plant a few seeds ia a vase Jn the 
schoolroom window and to encourage tbe pnpils to watch their sprout- 
ing and subseqaent growth. 

Tbe papils can also be readily interested in getting sections of trees 
so cnt as to sbow the structure of tbe wood, and with a [mrtion of the 
bark left apon them. It will require but a whort time to accumulate 
quite a collection of such specimens in tbe M;hooln>om, and they will 
serve as a standard of reference witb wliicb to compare fresh s[>eci- 
mens and identify them. One face of the sections should be smoothed 
and Tarnished, tbe others sboald 
be left as when split from the tree. 
Tbe cnt appende<l shows a good 
form for Bucb sections. 

Then it should not be difficult 
to have a portion of the scbo<d 
grounds set apart, where tbe 
pupils niigbt, with the teacher's 
guidance, plant flower and tree 
seeds and tbus be able to observe 
the ways and characteristics of 
plants in all periods of tbelr 
growth. They conid tbus provide 
themselves with trees for plant- 
ing on fatare Arbor Bays, and at 
the time of planting there would 
be increaned enjoyment from the 
fact that they had grown the 
trees for that very purpose. 

Why might not every schoolbouse ground be made also an arbore- 
tttm, where the pupils might have under their eyes, continually, speci- 
mens of all the trees that grow in tbe town or iu the State where the 
school is situated? It would require but a little incitement from tbe 
teacher to matte the pupils enthusiastic witb the desire to find out the 
different species indigenousto tbe region and to gather tbem by sowing 
seeds or planting the young trees around their place of study. 

And if the school premises are now too small in extent to admit of 
SQch a nse, let tbe pnpils make an earnest plea for additional ground. 
As a general fact our school grounds have been shamefully limited in 
uitent, and neglected as to their use and keeping. The scboolhouse in 
itself and in its surroundings ought to be one of the most beautiful and 
attractive objects to be seen in any community. The approach from the 
slieet should be like that to any dwelling bouse, over well-kept walks, 
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bordered by green turf, with trees and shrubs and flowers offering their 
adornnient. Everytbing sboald tipeak of neatness and order. The 
playground should be ample, bnt it shonld be in a retired sitnation aud 
by itself. 

Europeans are in advance of us in school management. The Aus- 
trian public school law reads: 

"In every school a gymnastic ground, a garden for the teacher, 




according to the circumstances of the community, and a place for the 
purposes of agricultural experiment, are to be created," 

There arc now nearly 8,000 school gardens in Austria, not including 
Hungary, In France, also, gardening is taught in the primary and 
elementary schools. There are nearly 30,000 of tlieso schools, each of 
which has a garden attached to it, and the minister of public instruc- 
tion has resolved to increase the number of school gardens, and that 
no one shall be appointed master of an elementary school unless he can 
prove himself capable of giving practical instruction in the culture of 
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mother earth. In Sweden, in 1894, there were SO,(NK) children in the 
public schools receiving instruction in horticulture and tree planting. 
Each of more than 4,500 schools had for cultivation from one to two 
acres of ground. 

Why should we be behind the Old World in caring for the schools t 
By the munificence of one of her citizens New York has twice offered 
premiums for the best-kept school grounds. Why may we not have 
Arbfir Day premiums in all of our States and in every town for the 
most tasteful arrangement of schoolhouse and grounds! These places 
of education should be the pride of every community instead of being, 
as they so often are, a reproach and shame. 




TREE PLANTING. 

In considering tree planting in cx)nnection 
with Arbor Day, the first question to arise is. 
Where shall we plant f It is obvious that the 
practical work of Arbor Day can not include 
forest planting. That is a work so large and 
^^\ \ jJ^Zr^^^^^^^^^ special in its nature as to require the com- 
^^ ^"^"^^-^ — ^ bined effort of persons in an organized capac- 

ity, such as a town, county, or State, which 
shall either do the work outright or give such 
encouragement and help as will stimulate individual eftbrt to the 
requisite degree. Arbor Day observances, to be sure, should not lose 
sight of the fact that we need something besides planting trees by the 
roadside or on the lawn, or here and there one in memory of some dis- 
tinguished person; something more than the landscape gardener's art 
in planting appropriately public parks. * 

These works of minor importance should lead to such a knowledge 
of the uses of trees in masses — the exteuvsive forests— in connection with 
climate, with the flow of streams and consequently with agricultural 
operations and with manufactures, in short, with the general interests 
of household and business life, that in due time there will be developed 
a sentiment that will be powerful to arrest the wasteful and unneces- 
sary destruction of our forests and insure the planting of them in 
places from which they have been removed or where they are specially 
needed. One thing is to be remembered and it is calculated to lend 
effectiveness to the work of Arbor Day. It is that trees are living and 
self-propagating things; that it is their nature to grow, and that they 
will grow and extend themselves on every hand if not interfered with 
and thwarted by man. As an illustration of this we see the abandoned 
farms on our hillsides soon filling up with a wood growth. It may not 

^Tho Department of Agriculture has treated the subject of forest planting in 
Bulletin No. 5, " Forestry for Farmers/' recently published. 
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be of the most valuable or desirable character, but it shows what 
nature is ready to do, and it indicates a direction in which the influence 
of Ai'bor Day may be made effective. 

Let it be understood that the hills and mountain slopes are worth 
more for the growth of trees than for agricultural use, or rather that 
the tree crop is the most appropriate agricultural crop for the hill and 
mountain slopes, the rocky surfaces which resist the plow and the hoe. 
Let the farmer learn that if he will but exclude from his woodlands the 
browsing cattle, which are ready to eat off every tender tree as it sprouts 
from the ground and to break down with .their heavy bulk those which 
have already attained a hopeful size, and if he will cull the inferior 
trees instead of the best, for his occasional uses, and fill the too wide 
vacant spaces with a judicious planting, he may soon have a woodland, 
though it may not have the dimensions of a forest, which will be of 
manifold benefit to him as well as to others and be increasing in value 
from year to year. This use of elevated and rocky lands, where ordi- 
nary agriculture is diflftcult and comparatively unremunerative, ought 
to be encouraged by the Arbor Day movement. It may and should 
make itself felt in this direction. 

The same is true in reference to many sandy and swampy lands. 
These will nourish trees and prove a perpetual source of income. 
Trees, unlike the ordinary farm crops, continually improve the quality 
of the ground on which they grow. The German Government, in its 
wise and careful management, is constantly buying up the worn-out or 
impoverished farms of its husbandmen and by stocking them with trees 
restoring their fertility and fitting them again for agricultural use. 
On a great many of our light, sandy soils, now left as wind-swept 
barren fields or yielding only the most meager crops, a growth of that 
most valuable tree the white pine {Pinus strobus)^ may be secured in 
twenty years and even less, of marketable size. There is a great demand 
for the wood of this tree in its early stages, for the manufacture of staves, 
for tubs and small casks, as well as for other uses, and many land, 
owners are finding it quite profitable to raise and market this pine at a 
comparatively early age. 

This is not the place to discuss farther the subject of forest planting 
or forest preservation, unless it be to say that perhaps a greater enemy 
of the forest than the ax is fire, and that wherever there is regard 
enough for trees to occasion the observance of Arbor Day there ought 
to be also consideration enough for the preservation of the forests of 
the vicinity to inaugurate some well-arranged and efficient plan to pro- 
tect them from the flames which, kindled by accident or carelessness, 
are not only a detriment to the legal owner of the forest but to the 
whole community, for, in an important sense, the forests are common 
property. By their beauty, their influence upon climate and water 
supply, they are of benefit to all who live in sight of them and may be 
to those more distant from them. All, therefore, ought to be ready to 
make their preservation a common cause. 



ARBOK DAY — ITS H18T0BY AND OBSEBVAKCE. 55 

STREET PLANTING. 

Forests apart, if the question ariseH where to plant, nearly all will 

Wtay plaut aloii^ the borders of the streets. This is natural and ri^ht, 

FUid so the first thing which the vilhig;e improvement sot^^ieties, whiL'h 

have Hpruiig up so abundantly of late, have done bus beoii to plant 

trees on the roadsides. TJiifortuiiately, also, this has too often l>een the 

I last thing. Village improveiiieot has frer]ueutl,v exhausted itself by the 

rirayside. This speaks well for the general estimate of trees, however 

1 itmay speak for the people's estimate of what constitute the needs or 

I ttie possibilities of village life. 



m 



i 



Certainly uo one thing adds bo luuili to tlie iippeiiriiiLt-e of town or 
village, or affords so much outward t-omrort to its peoiile, as to have its 
streets properly planted with trees. As a souice of embellishmeiit noth- 
ing can surpass it. How niiich would it detract from the charm of 
WasLiugtou, celebrated for beauty on account of its broad streets, ample 
parks, and the plan on which they are constructed, if its 80,000 or more 
trees which border those streets and adorn those parks were removed? 
Washington would be distinctly another city than it now is. But what 
is true of the National Capital is true of the smaller town or village. 
The difference is not in kind, but only in scale or dimensiou. 

In deciding, however, what trees are most desii'ablo for street or 
Eoadside planting, no little difficulty arises. No general list can be 
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made for sacb an extensive conntry aa onrs. Trees which will grov 
well aud are all that can he desired in one portion of it are not snitahle 
for another. Trees which are at home on the Pacific Coast will pine 
away and die on the Atlantic. Even in localities separated by only 
a few miles the same kinds of trees may not flourish. Differences of 
soil and climate, or a particular exposure, determine to a great eictent 
what trees are to be chosen if we would be successful in our planting. 
In cities, .the prevalence of smoke in the atmosphere, or the escape 
of illuminating or other gases, complicate the problem and make tLe 
selection additionally difficult. 

The American Forestry Association appointed a committee several 
years ago for the purpose of making a list of trees most desirable tor 




street planting, but the committee has not yet reported. To make a 
list largo enough for the whole country would be to include so many 
trees that it would he of little use for any particular locality, and to 
make one for a given place would be of little use to the country at large. 
Each locality must have its selection of trees made with reference to its 
particular circumidtauces. Happily, we have an unusually large variety 
of trees, excelling by far that of any other country, which admits a 
choice of valuable kinds adapted to every situation. Trees can, indeed, 
be acclimated, as people can, and when removed fromtheir native places 
to other and different ones can be made to adapt themselves to their new 
environment. Their growth, however, is apt to bo more or less feeble 
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and unsatisfactory. Trees have their natural homes, in which they 
attain their best development. The geologist, as he may be traveling 
swiftly over the country, can as<*ertain the chara<*ter of the soil, its min- 
eral composition, from the prevailing kinds of trees which from time to 
time meet his sight. 

Some trees are less particular than others in their choice of climatic 
or soil conditions, and therefore are available lor i)laiiting over a wider 
range of territory and under a greater variety of exi>osure. They will 
have their places, c^msequently, in many lists of desirable trees. 

The Tree Planting and Fountain Society of Brooklyn, N, Y., a few 
years ago sent a request to various nurserymen, landscape architects, 
practical arboriculturists, and private citizens in different parts of the 
country for a small list of what they deeme<l the most suitable trees to 
be recommended for planting on the streets of Brooklyn, a general 
description of the character of the soil of the city having been sent 
with the request. Three classes of trees were asked for — large, medium 
sized, and smaller, for wide streets, narrow ones, and those of inter- 
mediate width. The lists received were interesting as showing the vary- 
ing estimates of the same tree by different persons and also the sub- 
stantial agreement of the same persons in regard to a large number of 
trees. 

Fifteen lists were sent in, and in all about sixty tre4»s were recom- 
mended. Of these the Norway maple was most frequently fcmnd on the 
lists, followed in the order of preference by the sugar maple, oriental 
plane, laurel-leaved willow, silver maple, European linden, Anieri(;an 
elm, sweet gum, catalpa, yellowwood, pin oak, wtiite oak, American 
^linden, or basswood, hackberry, scotch elm, ka*lreuteria, and tulip 
poplar. The other trees on the lists were named only in one or two 
instances each. 

In another list, sent from the Division of Forestry of the Department 
of Agriculture, and in which the rating of the trees was made up from 
a consideration of eight separate points, viz, endurance, or ability to 
withstand more or less unfavorable conditicms, recuperative power, or 
ability to heal wounds and outgrow other injuries, cleanliness, beauty 
of form, abundance of shade, extent of the season when in leaf, rapid- 
ity of growth, and length of life period, the trees stood rated in the 
three classes thus : 

LARGE-SIZED TREES. 



Bed oak (Quercus rubra) , 22. 
Scarlet oak {Quercu8 coccinea)^ 22. 
Yellow oak {Quercus Unctoria)^ 22. 
American elm ( TJlmus ameHcana), 22. 
Sugar maple {Acer 8accharinum)y 19. 
Black maple {Acer nigrum), 19. 
Tulip tree {LhHodendron iulipifera), 19. 
European linden (Ulia vulgaris), 19. 
Sweet gum {Liquidamhar siyracijlua), 19. 
White oak (Quercus alba), 19. 



Burr oak (Quercus macrocarpa), 19. 

Oriental plane tree (Platanus orientalis), 
19. 

Kentucky coffee tree {Gymnocladus cana- 
densis), 19. 

American plane tree (Platanus occidenta- 
lis), 18. 

Sycamore maple (Jeer pseudoplaianus), 
19. 

American linden (Tiiia americana), 17. 
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MEOIUM-SIZBD TREES. 



Red maple (Acer ruhrttm), 22. i Horse chestnut (^sculus hippocastanum). 

Shingle oak (Quercus imbricaria)^ 21. 16. 



Willow oak (Quercus phellos), 21. 
Slippery elm ( Ulmusfulva)^ 21. 
Norway maple (Acer platanaidee), 20. 
Box elder (Neguvdo aceroides), 20. 
European elm ( Ulmus campestrie)^ 19. 
Scotch elm ( Ulmus montava), 19. 
Hackherry (Celiis accidentalis), 19. 
Silyer-leaved maple (Acerdasycaipum)j 17. 
Tree of Heaven (Ailanthusglandulosus)^ 16. 



Japanese sophora (Sophora japonicd), 16. 
Hardy catalpa (Catalpa ^peoiosa), 16. 
Ginkgo or maiden hair tree (Ginkgo 

biloha)f 16. 
Honey locnst (Gleditsia triacanthos), 15. 
Cottonwood (Populus monilifefa)^ 15. 
Balm of Gilead (Populus halsamifera var, 

candicans)f 15. 
Black locust (Rohinia pseudaceLcia)^ 14. 



SMALL-SIZED TREES. 



English maple (Acer campestre), 21. 
Round- top locust (Rohinia pseudacacia- 

foi'm)j 18. 
Red horse-chestnut (Msculus rubicunda), 

17. 
Laurel-leaved willow (Salix pentandra)^ 

17. 



Bay willow (Salix laurifolia)f 17. 
Green ash (Fraxinus vindis)^ 16. 
European mountain ash (Sorbus aucupa- 

ria)f 15. 
American mountain ash (Pyrue ameri- 

cana)f 15. 
Yellow wood (Cladastris iinctoria), 15. 



The rating of trees in this list does not differ essentially from the 
average rating of the lists already referred to. Such lists can not be 
taken as authoritative or decisive, but only as helps. Persons of 
equally good judgment will differ in their estimate of particular trees, 
and time and trial will be needed in order to reach a final decision as 
to the trees best adapted for use in any given place. 

It hardly needs to be said that it is only on broad streets or where 
buildings are set well back from the street that such widespreading 
trees as some of the oaks are desirable for planting; but the oaks are 
among our best trees where there is room for them, and they should be 
planted on our streets much more than they have been. For ordinary 
streets, and especially for those which are narrow, such trees should.be 
chosen as do not grow to large size or such as are spiry topped. Of the 
latter a new comer among us may be favorably mentioned, the ginkgo. 
This is one of the few trees which it seems desirable to cultivate iu addi- 
tion, to the large number of valuable native trees which we have. But 
the peculiarity of its form and of its leaves, which mark a blending of 
the broad-leafed and th^ needle-shaped leaves, and its wonderful golden 
coloring in autumn, make it very attractive, and it is well adapted for 
planting on narrow streets as well as singly iu open, lawn-like spaces. 
"Whoever has seen the avenue leading up to the main building of the 
Department of Agriculture, which is bordered with the ginkgo, mast 
feel that it is one of the most desirable trees for similar use. What 
degree of cold this tree will endure remains to be seen, but it is growing 
well as far north as Boston. 

A good word should be said also for the ailanthus. It was formerly 
a favorite tree, but has been discarded on account of its unpleasant 
odor in its flowering season. This, however, may be avoided by planting 
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only the piatillate treen, as tlie odor J8 uotic^able from the staroiuate 
treesouly. Professor Sargent fl]>eak!4nr the aihiiitliii8iMi"prot)ably the 
best street tree that hat) ever beeu used iu nortberti cities." 

PLANTING ON SCHOOL GROUNDS. 
Where Arbor Day is observed by the schools it will, ptrbaps, seem 
tliat tree planting od the school erounds deserves 4-<iiiHidenittoti before 
planting on the street borders; but the two are nearly related. If an 
attempt is made to plant around the schoolbouHe, some street planting 
will almost necessarily be done in 
connection with it. Certainly the 
pupils of any school should be eu 
conraged to plant trees about tl e 
boilding to which they come day 
after day and where so much of 
their tiTue is spent. They snould 
be encouraged to make it bea it 
fnl and attractive now with fol 
age and flowers, and a place to 
whicli tliey may look back i aftvr 
life with pleasant memories 

Even the smallest school grou d 
is large enough to admit some em 
beltishment of tree or shrub and 
even a single tree wilt add attract 
ivenesB to the place. Such a t ee 
planted by the children the 
selves will be regarded as the r 
common property. All will be n 
terested in it and will comb ne to 
protect it and give it all needed 

care. In so doing they will lear 

manifold lessons in regard to tre« 

growth and habits, in regard also to the ways of the birds and insects 
which will frequentit. While they are cultivating the tree they may 
also be caltivating in themselves the best traits of character and gain- 
ing as much as from tbeir books. But it is to be hoped that moot of 
ont school grounds are ample enough to admitof a considerable number 
of trees and shrubs and flowery plants besides. Then there will be 
opportunity for planting a variety of trees and for a careful study in 
order to select the best, both for beauty and for adaptation to the place 
where they are to stand and grow. Care should betaken that the plant- 
ing of tbe school grounds shall not be done hastily or without due con- 
sideration, nor that Uxf much be done in a single season. Leave some 
work to be done in coming years to give new zest to the Arbor Day 
exercises. One tree well chosen and well planted is worth a dozen or a 
score selected and planted as trees often are. 




60 ARBOR DAY ^ITS HISTORY AND OBSERVANCE. 

With many persons a tree is a tree, and pecnliarities of nature or 
habit of growth are taken little account of. It is enough also with 
many, in planting, if a hole is made in the ground and the roots of the 
tree, many or few, are thrust into it and hastily covered with earth 
again. One of the most difQcnlt things to do is to get a tree properly 
planted, and yet tree planting is a very simple thing. It consists in 
taking a tree out of the ground without injury and placing it in the 
ground again in another place also without injury, and with a corre- 
sponding connection with the soil such as it had before. This simply 
requires time, patience, and care. Yet in planting a single tree a boy 
may learn a lesson of lifelong value to him. 

The life of a tree depends upon its roots. Through them it gets its 
nourishment. But it is not through those which are large and most 
visible. It is through the finest roots, and still more the scarcely vis- 
ible root hairs which are most abundant on the fibrous rootlets. The 
large roots serve as braces to hold the tree in erect position and keep 
it from being swayed and overthrown by the winds, and also as conduits 
through which the water and nourishment gathered by the rootlets are 
conveyed to the stem and thence to the branches and leaves. The large 
roots are of no use in securing the life of the newly planted tree or pro- 
moting its growth, if the rootlets are broken off or left behind when the 
tree is taken from its original place. 

Hence the need of time and care in undertaking this removal. The 
roots, even in a young tree, will have spread to a considerable distance 
from the stem and to follow them and detach them from the soil adher- 
ing to them without breaking the tender threads is not easy. It is 
necessarily a slow though a simple process, and we are apt to be impatient 
and wish to do the work quickly. But the old proverb, " Haste makes 
waste,'' is as true here as anywhere. So is another that "What is 
worth doing is worth doing well." To plant a tree properly, so that it 
shall go on to grow vigorously and as though nothing had happened to 
impair its vitality, instead of barely making a feeble show of life for a 
while only to have a lingering death, is to give the pupils of a school 
an object lesson to last them and be of use to them for a lifetime. To 
make the lesson the more obvious and impressive, let them, under the 
guidance of the teacher or some one accustomed to handle trees, plant 
one properly, first preparing the ground where it is to have its new 
home, by excavating a sufficiently large hole to receive all the roots of 
the tree with space enough beyond to allow their unimpeded growth 
for years to come, carefully reducing the earth to such a fine condi- 
tion that it can be brought into close contact with the smallest roots. 
Then, having selected the tree beforehand, let it be so taken from the 
ground as to preserve all the thread-like roots and replaced as soon as 
possible in the ground prepared for it, the roots being carefully spread out 
and the fine, soft soil everywhere brought into close contact with them. 

Now, to make more clear the advantage of such a planting, it may be 
well to plant another tree in the way that trees are so commonly planted. 
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Let some ordinary workman be sent to bring a tree from the woods. 
He will probably, with three or four thnistH of bis sharp spade, sever 
the main roots of the tree at al)OUt tbedistsince of a foot from the stem 
and then wreneb the tree from the ground, rudely breaking off what 
roots have not been cut already, and will l)ear off the tree with a tri- 
amphant feeling that he was stronger than its ^^ plaguey roots.^ Then 
he will make a hole in the ground just large enough to |)ermit bim to 
crowd the lacerated roots into it, with much twisting and turning, and 
then, heaping upon them the hard, lumpy ground, he will stamp it upon 
the roots and consider the tree planted, as he will say, iierhaps, <Mn less 
than no time." It would have been better, probably, if he had not si>ent 
even so mach time as he has Q)K>n it, as the school children will be 
likely to see to their satisfaction before the summer is over; but they 
may also learn a lesson in tree planting worth the cost of the lite of 
one tree. It has been stated recently, on good authority, as an illus- 
tration of improper planting, that of some hundreil trees planted a few 
years ago on the streets near Morningside Park, New York, every one 
has died or been removed because of its diseased or dilapidated con- 
tion, and replaced by another. 

Prof. J. T, Kothrock, forest commissioner of Pennsylvania, in reply 
to a request for some suggestions in regard to the most profit^ible 
observance of Afbor Day, sends the following, bearing on this subject, 
which is most timely: 

In my judgment, one of the most important factors in 'Arbor Day celebration is 
6pac«. We have had bat few Arbor Day celebrations as yet in this State; yet, as I 
go over the Commonwealth, I find that already the question presMc'H, Where to plant 
next year's trees in many of our contracted scbool f^roundsf The fact is, we have 
nowhere in this country recognized as we should how important it is to have large 
areas attached to onr schools. There should be room for nil legitimate playH ; ample 
space for a typical, well -grown specimen of each species of native tree. Then, there 
should be a nursery where each child could plant seeds and nuts of our trees and watch 
them sprout and push out of the ground and see by what steps they became trees. 

Furthermore, this school lot should not be the refuse land of a school district. It 
sh6uld be well situated, have abundant water, and as much variety of soil au<l 
exposure as possible. It is clear, if these suggestions have any value, that 5 acres is 
the least space that any country schoolhouse should have. 

It is time for us to recognize the fact that ground dedicated to educational pur- 
poses should be as sacred as if set apart for a church. We should look down the 
coming centuries in forming our plans for it, and anticipate and prepare for a time 
when mature oaks will transmit the love and tra<litious of the place from one gener- 
ation to the next. The school located in such surroundings would soon come to be 
recognized as a valuable possession. It would be the one cheerful spot in which the 
whole commnnity had an ownership, the place of deposit of the public library, and 
the place where the public meetings would be held. 

This may all seem Utopian. But it is coming. The very hardest lesson for us all 
to learn is that the world moves faster than we do. More than this, it moves in 
spite of us, and the next century will probably not be very old before it has moved 
into a higher appreciation of the value of large and well-kept school grounds. Our 
successors will feel that space which is too small, and land that is too poor to 
attempt to raise a crop of grain upon, is also wholly inadequate to the larger work 
of raising a crop of vigorous, liberal-minded, law-abiding citizens upon. 
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PLANTING ON LAWNS AND IN PARKS. 

After wbat has been said of planting on streets and school groands 
little needs to be added iu regard to tree planting on larger spaces, 
sucb as lawns, parks, iind other open places. Tlie same trees may be 
used ill general, but no sucb restrictions being necessitated as in the 
case of street planting, the selection may be made from a greater num- 
ber of trees. For example, trees whose beauty depends upon tbeir 
brandies starting near tlie ground, so tbat the tree will be a solid mass 
of verdure resting upon the earth's surface, are not appropriate for 
street planting, where the branches must all be so high from the ground 




as to admit of unimpeded passage under tbeni. Many other trees also 
would be misplaced upon a street border which are well adapted for 
nse oti a lawn or other open space. 

No such uniformity in size or habit of growth is necessary in the case 
of lawn or park plantations, as in roadside planting. Landscape effects 
areheretobesongbt, and in securing them there is no limit hardly in the 
choice of trees, except in their adaptation to the soil and climate of the 
place to be planted. Here, as in all cases of planting, the first choice 
of trees should be made from those which are indigenous to the locality. 
This being done, others may be brought from a distance fur the sake 
of increasing variety, or on account of their special merits, care being 
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taken to procure them from localities corresponding as nearly as may be 
in climatic and soil conditions to the region where it is pn>iM>sed to 
plant them. 

AIDS TO SUCCESS IN PLANTING. 

It will conduce much to success in plantin^^ if trees are procured from 
nurseries rather than from the w(M)dlands or other uncultivated plai*es. 
In the nursery grounds the soil is in a li^ht and soft condition, and the 
trees as they grow are frequently transplanted. This occasions a dense 
root growth close to the stem, and it enables the tree to be taken from 
the ground with comparatively little danger of breaking the nmts, and 
* the replanting is also a<*complisbed with the greater facility. 

Another aid to success, that is, to secure a healthy and vigorous 
growth of trees, will be found in giving them an ample lH>d of deeply 
trenched and well-broken soil when the ])]anting takes ]>)a<'e; and if 
the soil is poor or of too hard and compai't a character, by removing 
it and putting in its place a liberal supply of soil of Iwtter structure 
and abounding in plant food. The present labor and expense involved 
in doing this will be amply compensated by the appearance of the 
trees in the subsequent years of their growth. The chief dependence 
of trees for the i)romotion of their growth is a siitlicient su))ply of 
water, out of the constituents tf which their bo<lies are largely built 
np, and which is the vehicle by means of which the mineral food in the 
soil is conveyed to all parts of their structure. 

It is more important, therefore, that the soil should be of proi)er 
physical structure than that it should abound in desirable mineral 
ingredients. It the soil is hard or clayey, so that water can not i)ene- 
trate it readily, or if it is coarse grained and very porous, so that water 
falling upon it sinks rapidly to the depths below, the roots of trees will 
fail to obtain such a supply of moisture as is needful for a vigorous 
growth. They will have but a feeble vitality. Hence the need of 
having a soil which is of such texture as readily to admit the rains 
which tall upon it and yet such as to prevent the water from rapidly 
passing out of reach of the roots. In proportion as the soil is fine it 
presents a larger surface of moisture to the minute roots of plants. 

It will conduce to the proper supply of moisture also if the ground 
above the tree roots, especially at the first planting, is covered with a 
mulch of straw or litter of some sort which, by shielding it from sun 
and wind, will prevent the evaporation of moisture from the soil and to 
that extent increase the amount at the disposal of the trees. Few 
understand how much water is removed from the ground by the influ- 
ence of the sun and winds, especially the latter. One of the chief diffi- 
culties in the way of securing a desirable tree growth in many parts of . 
the country, particularly on the Western plains, arises from the prev- 
alence of strong and often hot winds. In the existing forests the trees 
are protected from the effects of evaporation by the canopy of shade 
afibrded by their leafy tops and by the mulch of fallen leaves accumu- 
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lated year by year at their base. Where there are not reasons forbid- 
ding it we can do nothing better to promote the healthful growtli of the 
trees we plant than to allow tlie annual fall of leaves to remain upon 
the ground above the roots and thns form a perpetual mulch of protec- 
tion for the trees. 

METHOD OF PLANTING. 

Little is necessary tn be added to what has be^u said in different 
parts of this pamphlet as to the proper method of planting. The whole 
matter may be summed up by saying that a tree or plant should be 
takeu from the ground with as litth- disturbance or impairment of its 
root system as possible and set in its new place of growth with such 
care aa not to harm its roots, but to bring them all into close contact 
with the soil, by pressing it firmly around and upon them, thus giviug 
them opportunity at every point to absorb from the particles of soil the 
moisture necessary for the steady and healthful growth of the tree, 
and leaving no vacant space.'* to ]»romote decay or lessen the supply 
of moisture. This is the most important thing to be secured. Care 
should be laketi also in conveying the tree from the place from which 
it is taken to the place of planting not to allow the roots to become dry 
by exposure either to the sun or the wind. Especially should it be so 
in the case of evergreen trees, which have a resinous sap. If this sap 
becomes hardened by exposure to sun or wind, it is nearly impossible 
to restore its liuid condition so that it will perform its part in the cir- 
culatory system, and the tree may be considered dead already. 



OPINIONS OF REPRESENTATIVE MEN. 

The State of Nebraska having, a few years 
ago mide its Arbor Day to coincide with Mr. 
Morton's birthday, the editor of one of its news- 
paperis issued, in 1888, a special Arbor Day num- 
ber of bis paper. Prominent among the features 
I tliit issue was a collection of letters received, in 
•iponte to the editoi-'s invitation, from a large num- 
bei of persons distinguished in public life or otherwise, 
expiessmg their appreciation of Arbor Day and their 
reg ird 1( i its author. It seemed that the sentiments therein 
fd which so justlysetforth themeritsandimportaiice 
-"^ of Arbor Dij ought on that account to have a place in the 
present publication lortions of a few of the many letters received are 
■ therefore inserted here 

I iTilliiigly confess so great a partiality for trees as tempts me to rei^pect a man in 
exai't proportion to his respect fur tlieni. He cao nut be wholly bad who has a 
sympathy with what is so innocent and so beautiful. But quite apart from any 
sentimental consi deration, the inliuencu of trees iipuu climate and raiufall gives to 
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the planting of trees, and to the protection of them where natore bae already 
planted them, a national importance. Onr wicked wastefiilnens and contempt for 
the teaching of science in this matter will most snrely be avengett on our descend- 
ants. Nature may not instantly rebuke, but she never forgives, the breach of her 
laws. 

I am glad, therefore, to join in this tribute of IHendly gratitude to the inventor of 
Arbor Day. I think that no man does anything more visibly useful to posterity than 
he who plants a tree, ^should answer the cynic's question, ''What has posterity 
done for me that I should do anything for itf '' by saying that it is all the pleasanter 
to do something for those who can do nothing for us. 

Marco Polo relates that the great Knblai Khan planted trees the more willingly 
because '' his astrologers and diviners told him that they who planted trees lived 
long.'' Let me hope that this may prove true in the case of Mr. Morton. — James 
Bossell Lowell. 

No instructed agriculturist Is unacquainted with the ameliorating influence on 
elimate, rainfall, freshet, windstoHns, etc., prmluced by the liberal planting of trec*s 
on waste lands. The cheering thing hss been that the same wise ideas have crept 
into the minds of our people and made them set resolutely to work in carrying out 
the simple, practical, and benignant suggestion of Mr. Morton. 

An essay might be written on this topic by any thoughtful man acquainted with 
the phenomena of meteorology, and if Mr. Morton's plan shall be persevered in by 
the whole country, nature herself will write that rtssay in beautiful style before a 
quarter of a century is passed. — George H. Doker. 

The best and highest thing a man can do in a day is to sow a seed, whether it be 
in the shape of a word, an act, or an aeom. Last year, on less than half an acre of 
groand, at my summer home by the seaside at Hull, I planted 227 individual lives, 
of creeper, shrubs, and tree. All through the winter, from the city, my mind reached 
out, as it were, to observe and care for the young things in their strange soil. La^t 
week I went to see them, and Mr. Morton will know the thrill of pleasure, unlike 
all other pleasures, which came from the signs of health and growth in the plants. — 
John Boyle O'Reilly. 

It is not very long since, especially in the Eastern States, when tbo enemy of the 
tree was considered the friend of the human race, but the time has now come when 
the friend of the tree is the friend of the race. 

Mr. Morton deserves the gratitude of the whole land. How many naked spots on 
this vast continent will be clothed in verdure by reason of his happy suggestion! 
The birds and animals, as well as the people, profit by his wiue forethought. Every 
tree planted upon this day will serve to keep green his memory. — John liurroughs. 

If, as has been wisely said, he is a public benefactor who causes two blades of 
grass to grow where only one g^w before, we well may honor the man to whom his 
country will owe, in the near future, so many beautiful groves and orchards and 
trees, blessing with their shade its village streets. — J. T. Trowbridge. 

Most of the States have sinking funds with which to provide for debts not yet due. 
It would be a simple and wise policy for a State to invest a considerable sum annu- 
ally from its sinking fund in forest. Individuals hesitate about a form of investment 
which does not pay for many years. A State need not hesitate, because it does not 
need the money for many years. A State has also the power to make and enforce 
the laws which will protect its forests. — Edward Everett Hale. 

The practice of systematic tree planting is a most excellent one, and those who 
have encouraged and promoted it deserve well of their country. I am very glad 
that the West has been roused to a sense of the importance of planting trees, and 
hope that all parts of the country will soon feel the necessity of preserving them. — 
Francis Parkman. 
10578 5 
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The material benefits of Arbor Day alone are incalculable, for it makes the barren 
land fertile and the desert plain green with beauty. 

But these material benefits, great as they are, are small compared with the moral 
effect on the mind and heart of the people. In the young, especially, it enriches the 
taste, cultivates the love of beauty, and provides pleasant, healthful impressions 
that never will be obliterated. The love of trees, I think, has a more elevating 
effect than even the love of flowers; it is more strong and invigorating. 

Besides all these immediate benefits, Arbor Day reaches f%r beyond the localities 
where it is observed. The young, gathered in certain sections, eventually become 
scattered and have homes of their own. The influence of this day will follow them 
there, and under the inflaence of their early cherished impressions trees will be 
planted, not only aronnd their dwellings, but along the roads and water courses of 
the place in which they live, and thus cover the land with beauty and blessing. 

All honor, then, to the founder of Arbor Day. The sculptor's art could not erect 
so noble a monument to his memory as loving hands and hearts are rearing and shall 
rear to it all over this barren land. — J. T. Headley. 

All lovers of nature may well rejoice in the establishment of Arbor Day, and join 
in doing honor to the founder of an institution so beneficent. — Thomas Wentworth 
Higginson. 

Whatever makes a village or town more attractive promotes that local pride and 
public spirit which are the vital and conservative forces of a great republic ; and, if 
the planter of one shade tree is a public benefactor, what shall we say of him who 
stimulates the planting of whole groves and forests? — George William Curtis. 

The observance of Arbor Day is aiding in bringing about a realization of the needs 
of our forestry interests, and will ultimately make the whole country equal to the 
occasion of a methodical, syst-ematic .forestry management. — B. E. Fernow. 

Many people, often among the most intelligent, when they first hear of Arbor Day, 
look upon it as a kind of sentimental feast quite out of date in our matter-of-fact 
generation, but upon a closer inspection they soon discover its practical value. — 
H. G. Joly. 

Prior to 1872 no system of forestry had been attempted in the United States. 
The spasmodic efforts of tree planting upon a small scale, with very rare exceptions, 
were attended with the most unsatisfactory results. 

Forests were cut away without system and without thought of future condition or 
wants until it was self-evident that unless some judicious and comprehensive forest 
policy was adopted, this continent, once bristling with its primeval forests, would 
be permanently deprived of an element which constitutes a most important part 
in the economy of nature. 

Forestry, no less than science, is a development of civilization. Colbert was 
instrumental in preventing the useless waste of the forests of the old world, but the 
honor of bequeathing to future generations an invaluable legacy of the perpetuation 
of forests was reserved for a philanthropist of a more advanced age. 

There is no State in the Union but needs such a legacy, and when that which is 
now observed in twenty-eight States becomes a national holiday, then will each citi- 
zen have left to him and to his heirs forever, under a seal greater than that of Caesar's, 
''private arbors and new-planted orchards." 

If a John Howard, ameliorating the evils of convict life and alleviating the suffer- 
ings of prisoners, can be called the *' world's philanthropist," surely he who origi- 
nates measiires which tend directly to the improvement and fertility of the land and 
the wealth and comfort of the inhabitants, adding as many dollars to the world's 
exchequer as the mines of uncoined ore produce, and more rays to the brightness of 
the world's civilization than the electric spark has generated, is not least among 
fellow men. — A. J. Sawyer. 
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No man now living has done more to beautify and enrich his State and country 
than he. • Millions upon millions of green and living monnmenta attest his fore* 
thoaght and his worth ; and as these trees grow and expand in beauty, so will the 
loTO of this great benefactor increase in the hearts of our people. — John B. Peaslee. 

The wisdom and pertinency of Jonathan Swift's saying may now well be recalled: 
''And he gave for his opinion that whoever could make two ears of com or two 
blades of grass to grow on a spot of ground where only one grew before would 
deserve better of mankind, and do more essential service to his country than the 
whole race of politicians put together/' 

If this were true of two ears of com or blades of grass, how much more of • 
tree.— T. F. Bayard. 

Tribute of ArulU be hU, sod gloaey wrestbs 

From roadside treoe, and hit the people's love. 
Wben east and west tbe wind of samroer breatbos 

Throagh orehard, shaded petb, and slg bing grove. 

— [K. C. Stedroan. 



SUGGESTIONS FOR PROGRAMMES. 




It is not necessary to give even a specimen pro- 
gramme for the observance of Arbor Day. If 
any attention to tbe subject is given l>eforeband 
a teacher can bardly fail to arrange a scheme 
of exercises that will be both interesting and 
profitable, and the pupils will not be slow to 
offer suggestions which will be worthy of consid- 
eration, and the more they are allowed to have 
a voice in the arrangements the more interested will they be in the actual 
doings of the day, and the more beneficial also will these be to them. 

The exercises will naturally begin with the reading of the proclama- 
tion of the governor of the State or of the superintendent of public 
instruction, by which the day is fixed, or by the law setting apart the 
day for special uses. Any or all of these may be read. They will give 
dignity and impressiveness to the whole service. One or more selec- 
tions from the Bible, indicating the high moral and religious lessons 
which the trees afford and the conspicuous place which they have in 
our sacred Scriptures, may fitly follow. 

Other particular features of the Arbor Day exercises will be deter- 
mined by the character of the school, the age of the pupils, the studies 
they are commonly engaged with, and various other considerations. 

Teachers will bear in mind that the observance of Arbor Day has 
behind it a serious purpose, and that it is not simply an occasion for 
tbe children '^ to have a good time." It looks to their education in what 
is highest and noblest, to bring their minds into contact with the best 
thoughts of other minds, and kindle in them the purest and best feel- 
ings. It aims to open their hearts to the sweet and priecious lessons 
which come from intercourse with nature, to make them unselfish, con- 
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siderate of one another and of all around them, and to prepare them to 
lead noble and useful lives. 

In view of the duties of citizenship which are soon to devolve upon 
them care should be taken to make the patriotic feature of the exer- 
cises for Arbor Day prominent. Trees should be planted in memory 
of men who have nobly served their country. Patriotic songs should 
be sung, and the national flag should be displayed in the schoolhouse 
and on the march to plant the trees. Selections abounding in patriotic 
sentiments should also be read or recited. We have given a few speci- 
mens of appropriate character from various authors and have made 
reference to more, but the pupils should be encouraged to find others 
BtilL 

The endeavor should be made to give the exercises a varied char- 
acter, adapting them to the younger pupils not less than to the older. 
On this account songs and recitations of light and seemingly, perhaps, 
of somewhat trivial character may be allowed a place in company with 
those of higher grade. Let the youngest pupils become interested in 
Arbor Day as soon as possible, if it be only at first by songs of birds 
and flowers. 

The programme for the' day's observance will be imperfect if it does 
not include as one of its items an account given by some pupil of the 
object of Arbor Day, -describing its origin and purpose, and the ends 
which are sought to be accomplished by it. This should be kept in 
mind by distinct reference to it from year to year. 

In places so large that the schools can not well be combined in cele- 
brating Arbor Day it will conduce to the greater interest and resulting 
benefit of the exercises if a generous rivalry is stimulated between the 
schools in the endeavor to see which will have the most interesting and 
pleasing programme. 

Many schools have been accustomed to adopt by vote some tre^ as 
their emblematic tree or badge. This naturally causes the pupils to 
give special attention to that particular tree and on Arbor Day to 
make it the subject of essays, recitations, and songs, thus giving it the 
chief place in the exercises. The result may easily be made to be such 
a knowledge of that particular tree as will be pleasant and valuable for 
a lifetime. The choice of other trees in the same way from year to 
year will form a very pleasing method of learning to distinguish the 
various species of trees from each other and to know their habits and 
uses. 

It is desirable that an address, or more than one, by some thoughtful 
person, invited for the occasion, should form a feature of the day's 
exercises. But the pupils should be expected to furnish essays for the 
occasion on appropriate subjects, and to prepare them carefully. There 
is given in this bulletin a considerable list of such subjects, but one by 
no means exhaustive, only suggestive of the many which readily ofll:er 
themselves for consideration. 
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Then there is a large field for recitatioDB and dei*)»mations appropriate 
for the day. A considerable number of such may be gathered from the 
essays in the earlier part of this publication, but our ht<*rature abounds 
with them, and teachers should en(*ourn^e their pupils to become 
lamiliar with them, committing many of them to- memory, thereby 
enriching their minds with gems of thought to be their delightful ik)0- 
session for life and a constant incentive to what is noblest, jmrest, and 
best. 

MISCELLANEOUS READINGS. 

We can hardly see or tbink of treen without beitif^ reminded of Mr. Lowell. He 
was eminently a lover of trees, and they were the inspiration of some of his best prose 
and poetry. This love of trees led him to call his pleasant place of residence, in 
Cambridge, "Elniwood.'^ And no memorial of him would be more accordant with 
Ills own feelings than a growing tree. This is abundantly shown by the following 
letter, written only a few years ago, when it was proposed in one of our schools to 
plant on Arbor Day a tree in his memory : 

"I can think of no more pleasant way of being rememliereil than by the planting 
of a tree. Like whatever things are perennially good, it will be growing while we 
are sleeping, and will survive us to make others happier. Birds will rest in it and 
fly thence with messages of goml cheer. I should bo glad to think that any word 
ordceil of mine could be such a perennial prcHence of beauty, or show so benign a 

destiny." 

THE OAK. 

What gnarled atreU'h, what il(*pth of whado is hiH? 

There ii«ch1h no crown lo mark tlio ronmrH kiiifc 
How in hiM leaves outBhincs full wuiiiiiii'r'M blinn! 

Sun, ntomi, rain, (low, to him th<'ir tribute bring. 
Which he, with such bi'itigiiaut royalty 

Accepts, as ovcrpaycth what in h-nt; 
All nature seems liis vassal proud to be, 

And cunning only for his ornunienl. 

How towers he, too, amid the billowtHl snows, 

Annnquelled exile from the sumincr'a throne, 
Whose plain, uncinctured front more kindly Hhows, 

Now that the obscuring courtier leaves uro tlown. 
His boughs make music of tin* wiuter air, 

Jeweled with sleet, like some cat lied ral front 
Where clinging snowtlakes, with quaint art, repair 

The dents and farrows of Time's envious brunt. 

How doth his patient strength the rude March wind 

Persuade to seem glad breaths of summer breeze, 
And win the soil that fain would be unkind, 

To swell his revenues with proud increase ! 
He is the gem ; and all the landscape wide 

(So doth his grandeur isolate the sense) 
Seems but the setting, woilhless all beside, 

An empty socket, were he fallen thence. 

So, from oft converse with life's wintry gales. 

Should man learn how to clasp with tougher roots 
The inspiring earth— how otherwise avails 

The leaf-creating sap that sunward shoots ? 
So every year that falls with noiseless flake 

Should fill old scars up on the stormward side, 
And make hoar age revered for age's sake, 

Not for traditions of youth's leafy pride. 
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With many persoDS a tree is a tree, and pecaliarities of nature or 
habit of growth are taken little account of. It is enough also with 
many, in planting, if a hole is made in the ground and the roots of the 
tree, many or few, are thrust into it and hastily covered with earth 
again. One of the most difficult things to do is to get a tree properly 
planted, and yet tree planting is a very simple thing. It consists in 
taking a tree out of the ground without injury and placing it in the 
ground again in another place also without injury, and with a corre- 
sponding connection with the soil such as it had before. This simply 
requires time, patience, and care. Yet in planting a single tree a boy 
may learn a lesson of lifelong value to him. 

The life of a tree depends upon its roots. Through them it gets its 
nourishment. But it is not through those which are large and most 
visible. It is through the finest roots, and still more the scarcely vis- 
ible root hairs which are most abundant on the fibrous rootlets. The 
large roots serve as braces to hold the tree in erect position and keep 
it from being swayed and overthrown by the winds, and also as conduits 
through which the water and nourishment gathered by the rootlets are 
conveyed to the stem and thence to the branches and leaves. The large 
roots are of no use in securing the life of the newly planted tree or pro- 
moting its growth, if the rootlets are broken off or left behind when the 
tree is taken from its original place. 

Hence the need of time and care in undertaking this removal. The 
roots, even in a young tree, will have spread to a considerable distance 
from the stem and to follow them and detach them from the soil adher- 
ing to them without breaking the tender threads is not easy. It is 
necessarily a slow though a simple process, and we are apt to be impatient 
and wish to do the work quickly. But the old proverb, "Haste makes 
waste,'' is as true here as anywhere. So is another that "What is 
worth doing is worth doing well." To plant a tree properly, so that it 
shall go on to grow vigorously and as though nothing had happened to 
impair its vitality, instead of barely making a feeble show of life for a 
while only to have a lingering death, is to give the pupils of a school 
an object lesson to last them and be of use to them for a lifetime. To 
make the lesson the more obvious and impressive, let them, under the 
guidance of the teacher or some one accustomed to handle trees, plant 
one properly, first preparing the ground where it is to have its new 
home, by excavating a suflBciently large hole to receive all the roots of 
the tree with space enough beyond to allow their unimpeded growth 
for years to come, carefully reducing the earth to such a fine condi- 
tion that it can be brought into close contact with the smallest roots. 
Then, having selected the tree beforehand, let it be so taken from the 
ground as to preserve all the thread-like roots and replaced as soon as 
possible in the ground prepared for it, the roots being carefully spread out 
and the fine, soft soil everywhere brought into close contact with them. 

Kow, to make more clear the advantage of such a planting, it may be 
well to plant another tree in the way that trees are so commonly planted. 
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Let some ordinary workman be sent to bring a tree IVom the woods. 
He will probably, with three or four thmsti^ of his sharp s|Mide« sever 
the main roots of the tree at aboat the dist^ince of a foot from the stem 
and then wrench the tree from the ground, rudely breaking off what 
roots have not been cut already, and will l>ear off the tree with a tri* 
amphant feeling that he was stronger than its ^' plaguey roots.*" Then 
he will make a hole in the ground jnst large en<mgh to |)ermit him t4) 
crowd the lacerated roots into it, with much twisting and turning, and 
then, heaping npon them the hard, lumpy ground, he will sUinip it u|>ou 
the roots and consider the tree planted, as he will say, i>erha|)S, ^Mu less 
than no time." It would have been better, probably, if he had not s|>ent 
even so much time as he has U)K>n it, as the school children will be 
likely to see to their satisfaction before the summer is over; but they 
may also learn a lesson in tree planting worth the cost of the life of 
one tree. It has been stated recently, on good authority, as an illus- 
tration of improper planting, that of some hundred trees planted a few 
years ago on the streets near Morningside Park, New York, every one 
has died or been removed because of its diseased or dilapidated con- 
tion, and replaced by another. 

Prof. J. T. Rothrock, forest commissioner of Pennsylvania, in reply 
to a reqnest for some suggestions in regard to the most profitable 
observance of Afbor Day, sends the following, bearing on this subject, 
which is most timely: 

In my Judgment, one of the most important facturs in 'Arbor Day celebration U 
spsAie, Wo have had bat few Arbor Day cclobrations uh yet in thin Stato; yot, aH I 
go over the Commonwealth, I find that already the question presHCH, Where to plant 
next year's trees in many of our contracted school f^roundsf The fact is, we liave 
nowhere in this country recognized as we should how important it is to have large 
areas attached to our schools. There should be room for nil legitimate playH ; ample 
space for a typical, well -grown specimen of each species of native tr»u. Then, there 
should be a nursery where each child could plant seeds and nuts of our tr»uH and wutcli 
them sprout and push out of the ground and see by what steps they b(3(-anie trees. 

Furthermore, this school lot should not be the refuse land of a school district. It 
8h6uld be well situated, have abundant water, and as nmcli variety of soil and 
exposure as possible. It is clear, if these suggestions have any value, that 5 acres in 
the least space that any country schoolhouse should have. 

It is time for us to recognize the fact that ground dedicated to educational pur- 
poses should be as sacred as if set apart for a church. We should look down the 
coming centuries in forming our plans for it, and anticipate ami prepare for a time 
when mature oaks will transmit the love and traditions of the place from one gener- 
ation to the next. The school located in such surroundings would muni come to be 
recognized as a valuable possession. It would be the one cheerful spot in which the 
whole community had an ownership, the place of deposit of the public library, and 
the place where the public meetings would be held. 

This may all seem Utopian. But it is coming. The very hardest lesson fur us all 
to learn is that the world moves faster than we do. More than this, it moves in 
spite of ns, and the next century will probably not be very old before it has move<l 
into a higher appreciation of the value of large and wcdl-kept school groMiids^ Our 
successors will feel that spare which is too small, and land that is itto poor Ut 
attempt to raise a crop of grain upon, is also wholly ina^lerjuate to the larger work 
of raising a crop of vigorous, liberal-minded, law-abiding citizens afN>u. 
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WANTING ON LAWNS AND IN PARKS. 
After That has been said of planting on streets and school grounds 
little needs to be added iu' regard to tree planting on larger spaces, 
such as lawns, parks, and other open places. Tlie same trees may be 
nsed in general, but no such restrictions being necessitated as lii the 
case of street planting, the selection may be made from a greater nnm- 
ber of trees. For example, trees whose beauty depends upon their 
branches starting near the ground, so that the tree will be a solid mass 
of verdure resting upon the earth's surface, are not appropriate for 
street planting, where the branches must all be so high from the ground 




as to admit of unimpeded passage under them. Many other trees also 
would be misplaced upon a street border which are well adapted for 
use on a lawn or other open space. 

No such uniformity in size or habit of growth is necessary in the case 
of lawn or park plantations, as in roadside i>1anting. Landscape effects 
are here to be sought, and in securing them there is no limit hardly in the 
choice of trees, except in their adaptation to the soil and climate of the 
place to be planted. Here, as in all cases of planting, the first choice 
of trees should be made from those wldch are indigenous to the locality. 
This being done, others may be brought from a distance fur the sake 
of increasing variety, or on account of their special merits, care being 



ABBOB DAT — TTH HI8T0BY AND OBSEBVAKCE. 63 

taken to procure them from localities corresponding as nearly as may be 
in climatic and soil conditions to the region where it is proposed to 
plant them. 

AIDS TO SUCCESS IN PLANTING. 

It will conduce much to success in planting if trees are procured from 
nurseries rather than from the woodlands or other uncultivated places. 
In the nursery grounds the soil is in a light and soft condition, and the 
trees as they grow are frequently transplanted. This occasions a dense 
root growth close to the stem, and it enables the tree to be taken from 
the ground with comparatively little danger of breaking the roots, and 
the replanting is also accomplished with the greater facility. 

Another aid to success, that is, to secure a healthy and vigorous 
growth of trees, will be found in giving them an ample bed of deeply 
trenched and well-broken soil when the planting takes place; and if 
the soil is poor or of too hard and compact a character, by removing 
it and putting in its place a liberal supply of soil of better structure 
and abounding in plant food. The present labor and expense involved 
in doing this will be amply compensated by the appearance of the 
trees in the subsequent years of their growth. The chief dependence 
of trees for the promotion of their growth is a suflicient supply of 
water, out of the constituents cf which their bodies are largely built 
up, and which is the vehicle by means uf which the mineral food in the 
soil is conveyed to all parts of their structure. 

It is more important, therefore, that the soil should be of proper 
physical structure than that it should abound in desirable mineral 
ingredients. It the soil is hard or clayey, so that water can not pene- 
trate it readily, or if it is coarse grained and very porous, so that water 
falling upon it sinks rapidly to the depths below, the roots of trees will 
fail to obtain such a supply of moisture as is needful for a vigorous 
growth. They will have but a feeble vitality. Hence the need of 
having a soil which is of such texture as readily to admit the rains 
which tall upon it and yet such as to prevent the water from rapidly 
passing out of reach of the roots. In proi)ortion as the soil is fine it 
presents a larger surface of moisture to the minute roots of plants. 

It will conduce to the proper supply of moisture also if the ground 
above the tree roots, especially at the first planting, is covered with a 
mulch of straw or litter of some sort which, by shielding it from sun 
and wind, will prevent the evaporation of moisture from the soil and to 
that extent increase the amount at the disposal of the trees. Few 
understand how much water is removed from the ground by the influ- 
ence of the sun and winds, especially the latter. One of the chief diffi- 
culties in the way of securing a desirable tree growth in many parts of 
the country, particularly on the Western plains, arises from the prev- 
alence of strong and often hot winds. In the existing forests the trees 
are protected from the eff'ects of evaporation by the canopy of shade 
afibrded by their leafy tops and by the mulch of fallen leaves accumu- 
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lated year by year at their base. Wliere there are not reasons forbid- 
ding it we can do nothing better to promote the healthful erowthof tbe 
trees we plant than to allow the anunal fall of leaves to remain ny^n 
the ground above the roots and thus form a perpetual mulch ol']>rotec- 
tiou for the trees. 

METHOD OF PLANTING. 

Little is necessary to be added to what bas be5u said in different 
parts of this pamphlet as to the proper method of planting. The whole 
matter may be summed up by saying that a tree or plant should be 
taken from the ground with as little disturbance or impairment of its 
root system as possible and set in its new place of growth with such 
care as not to harm its roots, but to bring them all into close contact 
with the soil, by pressing it firmly around and upon them, thus giving 
tbeni opportunity at every point to absorb from the particles of soil the 
moisture necessary for the steady and healthful growth of the tree, 
and leaving no vacant spaces to i»romote decay or lessen the supply 
of moisture. This is tlie most important thing to be secured. Care 
should be laken also in conveying the tree from the place from which 
it is taken to the place of planting not to allow the roots to become dry 
by exposure either to the sun or the wind. Especially should it be so 
ill the case of evergreen trees, which have a resinous sap. If this sap 
becomes hardenetl by exposure to sun or wind, it is nearly impossible 
to restore its fluid condition so that it will perform its part in the cir- 
culatory system, and the tree may be considered dead already. 




OPINIONS OF REPRESENTATIVE MEN. 

The State of Nebraska having, a few years 
ago, made its Arbor Day to coincide with Mr. 
Morton's birthday, the editor of one of its news- 
papers issued, in 1888, a special Arbor Day num- 
r of his paper, I'rominent among the features 
of that issue was a collection of letters received, in 



I ot persons distinguished in pubhc life or otherwise, 
expiessing their appreciation of Arbor Day and tbeir 
regard loi- its author. It seemed that the sentiments therein 
expresspd, which so justly set forth the merits and imiMjrtaiice 
of Arbor Day, ought on that account to have a place in the 
present publication. Portions of a few of the many letters received ai* 
■ therefore inserted here: 

1 willingly confeas so great a piirtiality for trees as tempts nie to respect ft man in 
exaot proportion to his respect for tlieni. He can nut be wholly bad who baa a 
Bympalhy with what is so iiiDoceot mid bo beautifal. But quite apart flrom any 
sentimeDtal consideratiun, tbe ioflueiico of trees iipou climate and raiufall gives to 
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the planting of trees, and to the protection of them where nature has already 
planted them, a national importance. Onr wicked waetefulneas and contempt for 
the teaching of science in this matter will most snrely be avenged on onr descend- 
ants. Nature may not instantly rebuke, but she never forgives, the breaoh of her 
laws. 

I am glad, therefore, to join in this tribute of fHendly gratitude to the inventor of 
Arbor Day. I think that no man does anything more visibly useful to posterity than 
he who plants a tree. ^ should answer the cynic's question, ** What has posterity 
done for me that I should do anything for itt" by saying that it is all the pleasanter 
to do something for those who can do nothing for us. 

Marco Polo relates that the great Knblai Khan planted trees the more willingly 
because ''his astrologers and diviners told bim that they who planted trees lived 
long." Let me hope that this may prove true in the case of Mr. Morton. — James 
Bussell Lowell. 

No instructed agriculturist is unacquainted with the ameliorating influenoe on 
climate, rainfall, freshet, windstoHns, etc., pro<luced by the liberal planting of trees 
on waste lands. The cheering thing has been that the same wise ideas have crept 
into the minds of our people and made them set resolutely to work in carrying out 
the simple, practical, and benignant suggestion of Mr. Morton. 

An essay might be written on this topic by any thoughtful man acquainted with 
the phenomena of meteorology, and if Mr. Morton's plan shall be persevered in by 
the whole country, nature herself will write that essay in beautiful style before a 
quarter of a century is passed. — George H. Boker. 

The best and highest thing a man can do in a day is to sow a seed, whetlior it be 
in the shape of a word, an act, or an acorn. Last year, on less than half an acre of 
ground, at my summer home by the seaside at Hull, I planted 227 individual lives, 
of creeper, shrubs, and tree. All through the winter, from the city, my mind reached 
out, as it were, to observe and care for the young things in their strange soil. Last 
week I went to see them, and Mr. Morton will know the thrill of pleasure, unlike 
all other pleasures, which came from the signs of health and growth in the plants. — 
John Boyle O'Reilly. 

It is not very long since, especially in the Eastern States, when the enemy of the 
tree was considered the friend of the human race, but the time has now come when 
the friend of the tree is tlie friend of the race. 

Mr. Morton deserves the gratitude of the whole land. How many naked spots on 
this vast continent will be clothed in verdure by reason of his happy suggestion ! 
The birds and animals, as well as the people, profit by his wise forethought. Every 
tree planted upon this day will serve to keep green his memory. — John Burroughs. 

If, as has been wisely said, he is a public benefactor who causes two blades of 
grass to grow where only one grew before, we well may honor the man to whom his 
country will owe, in the near future, so many beautiful groves and orchards and 
trees, blessing with their shade its village streets. — J. T. Trowbridge. 

Most of the States have sinking funds with which to provide for debts not yet due. 
It would be a simple and wise policy for a State to iuvest a considerable sum annu- 
ally from its sinking fund in forest. Individuals hesitate about a form of investment 
which does not pay for many years. A State need not hesitate, because it does not 
need the money for many years. A State has also the power to make and enforce 
the laws which will protect its forests. — Edward Everett Hale. 

The practice of systematic tree planting is a most excellent one, and those who 
have encouraged and promoted it deserve well of their country. I am very glad 
that the West has been roused to a sense of the importance of planting trees, and 
hope that all parts of the country will soon feel the necessity of preserving them. — 
Francis Parkman. 
10578 5 
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The material benefits of Arbor Day alone are incalculable, for it makes the barren 
land fertile and the desert plain green with beauty. 

Bat these material benefits, great as they are, are small compared with the moral 
effect on the mind and heart of the people. In the young, especially, it enriches the 
taste, cnltivates the love of beauty, and provides pleasant, healthful impressions 
that never will be obliterated. The love of trees, I think, has a more elevating 
effect than even the love of flowers; it is more strong and invigorating. 

Besides all these immediate benefits. Arbor Day reaches f%r beyond the localities 
where it is observed. The young, gathered in certain sections, eventually become 
scattered and have homes of their own. The influence of this day will follow them 
there, and under the influence of their early cherished impressions trees will be 
planted, not only aronnd their dwellings, but along the roads and water courses of 
the place in which they live, and thus cover the land with beauty and blessing. 

All honor, then, to the founder of Arbor Day. The sculptor's art could not erect 
so noble a monument to his memory as loving hands and hearts are rearing and shall 
rear to it all over this barren land. — J. T. Headley. 

All lovers of nature may well rejoice in the establishment of Arbor Day, and join 
in doing honor to the founder of an institution so beneficent. — Thomas Wentworth 
Higginson. 

Whatever makes a village or town more attractive promotes that local pride and 
public spirit which are the vital and conservative forces of a great republic ; and, if 
the planter of one shade tree is a public benefactor, what shall we say of him who 
stimulates the planting of whole groves and forests f — George William Curtis. 

The observance of Arbor Day is aiding in bringing about a realization of the needs 
of our forestry interests, and will ultimately make the whole country equal to the 
occasion of a methodical, systematic .forestry management. — B. £. Femow. 

Many people, often among the most intelligent, when they first hear of Arbor Day, 
look upon it as a kind of sentimental feast quite out of date in our matter-of-fact 
generation, but upon a closer inspection they soon discover its practical value.— 
H. G. Joly. 

Prior to 1872 no system of forestry had been attempted in the United States. 
The spasmodic efforts of tree planting upon a small scale, with very rare exceptions, 
were attended with the most unsatisfactory results. 

Forests were cut away without system and without thought of future conditioner 
wants until it was self-evident that unless some judicious and comprehensive forest 
policy was adopted, this continent, once bristling with its primeval forests, wonld 
be permanently deprived of an element which constitutes a most important part 
in the economy of nature. 

Forestry, no less than science, is a development of civilization. Colbert was 
instrumental in preventing the useless waste of the forests of the old world, bnt the 
honor of bequeathing to future generations an invaluable legacy of the perpetuation 
of forests was reserved for a philanthropist of a more advanced age. 

There is no State in the Union but needs such a legacy, and when that which is 
now observed in twenty-eight States becomes a national holiday, then will each citi- 
zen have left to him and to his heirs forever, under a seal greater than that of Caesar's, 
''private arbors and new-planted orchards.'^ 

If a John Howard, ameliorating the evils of convict life and alleviating the snffer- 
iugs of prisoners, can be called the *' world's philanthropist," surely he who origi- 
nates measures which tend directly to the improvement and fertility of the land and 
the wealth and comfort of the inhabitants, adding as many dollars to the world's 
exchequer as the mines of uncoined ore produce, and more rays to the brightness of 
the world's civilization than the electric spark has generated, is not least among 
fellow men. — A. J. Sawyer. 
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No man now living has done more to beautify and enrich his State and country 
than he. ■ Milliona upon millions of green and liviDg monuments attest his fore- 
thought and his worth ; and as these trees grow and expand in beauty, so will the 
loTB of this great benefactor increase in the hearts of our people. — ^John B. Peaslee. 

The wisdom and pertinency of Jonathan Swift's saying may now well be recalled: 
''And he gave for his opinion that whoeyer could make two ears of com or two 
blades of grass to grow on a spot of ground where only one grew before would 
deserve better of mankind, and do more essential service to his country than the 
whole race of politicians put together/' 

If this were true of two ears of com or blades of grass, how much more of a 
tree.— T. F. Bayard. 

Tribute of Amito be hU, and gloMy wreaths 

From roadside trees, and his the people's love, 
When east and west the wind of summer breathes 

Through orchard, shaded path, and sighing grove. 

— [E. C. Stedmaa. 



SUGGESTIONS FOR PROGRAMMES. 




It is not necessary to give even a specimen pro- 
gramme for the observance of Arbor Day. If 
any attention to the subject is given beforehand 
a teacher can hardly fail to arrange a scheme 
of exercises that will be both interesting and 
profitable, and the pupils will not be slow to 
oflfer suggestions which will be worthy of consid- 
eration, and the more they are allowed to have 
a voice in the arrangements the more interested will they be in the actual 
doings of the day, and the more beneficial also will these be to them. 

The exercises will naturally begin with the reading of the proclama- 
tion of the governor of the State or of the superintendent of public 
instruction, by which the day is fixed, or by the law setting apart the 
day for special uses. Any or all of these may be read. They will give 
dignity and impressiveness to the whole service. One or more selec- 
tions from the Bible, indicating the high moral and religious lessons 
vhich the trees afford and the conspicuous place which they have in 
our sacred Scriptures, may fitly follow. 

Other particular features of the Arbor Day exercises will be deter- 
mined by the character of the school, the age of the pupils, the studies 
they are commonly engaged with, and various other considerations. 

Teachers will bear in mind that the observance of Arbor Day has 
behind it a serious puri)ose, and that it is not simply an occasion for 
the children "to have a good time." It looks to their education in what 
is highest and noblest, to bring their minds into contact with the best 
thoughts of other minds, and kindle in them the purest and best feel- 
ings. It aims to open their hearts to the sweet and precious lessons 
which come from intercourse with nature, to make them unselfish, con- 
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siderate of one another and of all around them, and to prepare them to 
lead noble and useful lives. 

In view of the duties of citizenship which are soon to devolve upon 
them care should be taken to make the patriotic feature of the exer- 
cises for Arbor Day prominent. Trees should be planted in memory 
of men who have nobly served their country. Patriotic songs should 
be sung, and the national flag should be displayed in the schoolhouse 
and on the march to plant the trees. Selections abounding in patriotic 
sentiments should also be read or recited. We have given a few speci- 
mens of appropriate character from various authors and have made 
reference to more, but the pupils should be encouraged to find others 
still. 

The endeavor should be made to give the exercises a varied char- 
acter, adapting them to the younger pupils not less than to the older. 
On this account songs and recitations of light and seemingly, perhaps, 
of somewhat trivial character may be allowed a place in company with 
those of higher grade. Let the youngest pupils become interested in 
Arbor Day as soon as possible, if it be only at first by songs of birds 
and flowers. 

The programme for the" day's observance will be imperfect if it does 
not include as one of its items an account given by some pupil of the 
object of Arbor Day, describing its origin and purpose, and the ends 
which are sought to be accomplished by it. This should be kept in 
mind by distinct reference to it from year to year. 

In places so large that the schools can not well be combined in cele- 
brating Arbor Day it will conduce to the greater interest and resulting 
benefit of the exercises if a generous rivalry is stimulated between the 
schools in the endeavor to see which will have the most interesting and 
pleasing programme. 

Many schools have been accustomed to adopt by vote some tree as 
their emblematic tree or badge. This naturally causes the pupils to 
give special attention to that particular tree and on Arbor Day to 
make it the subject of essays, recitations, and songs, thus giving it the 
chief place in the exercises. The result may easily be matle to be such 
a knowledge of that particular tree as will be pleasant and valuable for 
a lifetime. The choice of other trees in the same way from year to 
year will form a very pleasing method of learning to distinguish the 
various species of trees from each other and to know their habits and 
uses. 

It is desirable that an address, or more than one, by some thoughtful 
person, invited for the occasion, should form a feature of the day's 
exercises. But the pupils should be expected to furnish essays for the 
occasion on appropriate subjects, and to prepare them carefully. There 
is given in this bulletin a considerable list of such subjects, but one by 
no means exhaustive, only suggestive of the many which readily oft'er 
themselves for consideration. 
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Then there is a large field for recitations and declamations appropriate 
for the day. A considerable number of such may be gathered from the 
essays in the earlier part of this publication, but our literature abounds 
with them, and teachers should encourage their pupils to become 
familiar with them, committing many of them to* memory, thereby 
enriching their minds with gems of thought to be tbeir delightful pos- 
session for life and a constant incentive to what is noblest, purest, and 
best. 

MISCELLANEOUS READINGS. 

We can hardly see or think of trees without being reminded of Mr. Lowell. He 
was eminently a lover of trees, and they were the inspiration of some of his best prose 
and poetry. This love of trees led him to cull his pleasant place of residence, in 
Cambridge, ''Elm wood/' And no memorial of him would be more accordant with 
his own feelings than a growing tree. This is abundantly shown by the following 
letter, written only a few years ago, when it was proposed in one of our schools to 
plant on Arbor Day a tree in his mc.niory : 

"I can think of no more pleasant way of being remembered than by the planting 
of a tree. Like whatever things are perennially good, it will be growing while we 
are sleepingi and will survive us to make others happier. Birds will rest in it and 
fly thence with messages of goml cheer. I should be glad to think that any word 
or deed of mine could be such a perennial prcnence of beauty, or show so benign a 
destiny." 

THE OAK. 

What gnarled stretch, what depth of Hhado la hiH? 

There tieeds no crown to mark tho forest's king; 
How in his leaves outshines full summer's bliss! 

Sun, stonn, rain, dew, lo him their tribute bring, 
Which he, with such benignant royalty 

Accepts, as overpaycth wliat is lent; 
All nature seems his vassal proud to bo, 

And cunning only for hia ornament. 

How towers ho, too, amid the billowinl snows, 

An nnquelled exile from the summer's throne, 
Whose plain, uncinctured front more kingly shows. 

Now that the obscuring courtier leaves are flown. 
His boughs make music of the winter air, 

Jeweled with »lcet, like some cathedral front 
Where clinging snowflakes, with quaint art, repair 

The dents and furrows of Time's envious brunt. 

How doth his patient strength the rude March wind 

Persuade to seem glad breaths of summer breeze, 
And win tho soil that fain would be unkind. 

To swell his revenues witli proud increase! 
He is the gem ; and all the landscape wide 

(So doth his grandeur isolate the sense) 
Seems but tho setting, worthless all beside, 

An empty socket, were he fallen thence. 

So, from oft converse with life's wintry gales. 

Should man learn how to clasp with tougher roots 
The inspiring earth — how otherwise avails 

The leaf -creating sap that sunward shoots ? 
So every year that falls with noiseless flake 

Should fill old scars up on the stormward side, 
And make hoar age revered for age's sake. 

Not for traditions of youth's leafy pride. 
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So, from Uie pinobAd (oil at rt okarlltb ttUt, 

Tnie bmrta oompel tbg up or itacdter growth. 
So between ««rUi and bMveD ■Umd glnipl; gnftt. 

Tbkt thSM (btai Ham bat thtir atlanduiU both ; 
For uMnre'a ron«g, with obedlBot emI 

Wait on tbe rooisd fuih and oaken will, 
At qniokly tha prtteDdar'g cheat ihoy reel, 

And tnra mad Pucka to float and mook Um still. 



Lenl! i 



IThyw 



re lew 



Some emblem of mui'i all eoDtalnlDg aonl; 
SbaU he make nrnltleai all Ihj gloriona palm, 

Delving within Th; grace an e;eleH molet 
Hake me the leaat of Th; Dodona-giove. 

Cauie ms aoBe meaaage of Thy trntb to bring, 
Speak bnt a word tbrongh me, nor let Thy love 

Among my bongha diadaln to porch and aing. 




UNDER THE WILLOWS. 

Tbii willow Is u old to me as life: 

And nnder It full often bave 1 strelcbed, 

Feeling the nu-m eartb like a Iblog alive, 

And gathering virtue in at every pore 

XU1 it poueased me wholly, &ud thought ceuaed. 

Or nu IranefusHl in sometbinK to which though 

tBc;aar<eu>ddn1lof aenae. Myself was loat. 

Gone from me like an ache, and what remained 

Booame a part or the nnlveraal juy. 

Hy soal weot forth, and, mingling with the tree. 

Danced In the leaves ; or, floatiugin tbeclood, 

Saw ita while double in the stream below. 
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BENEATH THE SHADOW OF OAKS. 
I thuik hOBven every •ummer'a daf of my life that my lot wu humbly okit within 
Uie hearing of romping brooka, and beoeath tbe shadow of oaki, aod away from all 
the tramp and bustle of the world, into whioh fortnne has le<l me In theae latter 
yean of my life. 1 delight to iteal away for days and for wteka together, and hatbe 
my spirit in the freedom of the old woods, and to grow yoang again lying upon tbe 
broobeide, and ooantiog the white elonds that sail aloug the sky, softly and tran- 
qaUly,eveti as holy memories go itBaling over therault of life. — Donald O, Mitchell. 

QVALITV BETTER THAN OUANTITV. 



Or itandlDK loog u oak tbree himdnd jMn, 
To fkll ■ loK at lut. dr; , bald and aaar. 
A III; of a day !■ ralnr far in Ua;. 
Altboogb it fall and die thai night. 
It waa tbe plaat and flower of light : 
In email preporUou leajiut baaatlei aea 
And In abort meuura Ute ma; perfect be. 

—(Ben JaaaoB. 
THE TASTE FOR TREES. 
There is somethtag noble, simple, and pare in a taste for trees. It argues, I think, 
BBweet and generoos natare to have tbis strong relish for beantiesof vegetation, and 
thjH friendsbip for the hardy and glorious sous uf the forest. There is a grandeoc 
of thought connected with this part of mral economy. It la worthy of liberal and 
freebom and aspiring men. He who plants an oak looks forward to future agea, and 




plants forpoateritv. 'Notbingoan be leaa Helflab than this. He can not expect to sit 
in its shade nor eujoy ita shelter, bnt he exulta in tbe idea that tbe acorn which he 
baa buried in the earth shall glow np into a, lofty pile and shall keep on flourishing 
and increasing and benefiting mankind long after be sball have ceased to tread his 
paternal' Gelds. — Washington Irving. 

AaORDANCE OF NATURE 



'Whether a 

Or hide nDdprKraQBd hoi alchemy. 

ThoD cane't not nave th; staff In air, 

Or d<p th; paddle in the lake. 

But it carves Ibr, bow of beaaty there. 

And the ripples In rh jmw tbe oar foraa: 

Tbe wood Is wiser far Chan tboa ; 

1 he wood and ware each other know. 

Nat unrelal«d, anatSed, 

Bnt la esGb tbooght and thing aUled, 

la perf^t Natnre'a every part. 

Rooted in the mighty Heart. 
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DOING GOOD. 

When we plant a tree we are doing what we can to make our planet a more whole, 
some and happier dwelling place for those who come after us, if not for ourselves. — 
O. W. Holmes. 

NOBILITY. 

Tme worth !• in being, not teeming, 

In doinfc each day that gooa by 
Some little good — not in the dreaming 

Of great things to do by and by. 

— [Alice Gary. 



THE BANK OF CONTENTMENT. 

While I live, I trust I shall have my trees, my peaceful idyllic landscape, my free 
country life, at least half the year; and while I possess so much, * * * I shall own 
100,000 shares in the Bank of Contentment. — Bayard Taylor. 



TREES COMPOSITE BEINGS. 

A tree is a composite heing ; a kind of community hy itself. The leaves and limbs 
are all the time striving with each other to see which shall have the most room and 
the most sunshine. Each strives for all he can get. While some perish in the 
attempt, or meet with only very indifferent success, the strongest of the strongest 
buds survive. Each leaf helps to sustain the limb which carries it, and each limb 
furnishes some nourishment to the common trunk for the common welfare. The tas 
is always adjusted according to the ability of each to contribute. As the limbs of 
a tree are constantly striving for the mastery, so each bush and tree in grove or forest 
is striving with others for the mastery. The weakest succumb to the strongest; 
some perish early; some lead a feeble existence for many years, while even the 
strongest are more or less injured. With plenty of room, the trunk will be short, 
the branches many and widespread ; where crowded, the lower limbs perish for want 
of light. Dead limbs fall to the ground to protect and enrich it for nourishing the 
surviving limbs and the trunk. The scars heal over, more limbs perish as new ones 
creep upward, and thus we find tall, clean trunks in a dense forest. — Anon. 



TEACHING. 

One impnlse from a vernal wood 

May teach you more of man, 
Of moral evil and of good, 

Than all the sages can. 

—["Wordsworth. 



OBSERVATION. 

It is better to know the habits of one plant than the names of a thousand ; and 
wiser to be happily familiar with those that grow in the nearest field than arduously 
cognizant of all that plume the isles of the Pacific or illumine the Mountains of the 
Moon. — Ruskin. 
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LBAP-TONGUES OP THB FOREST. 

The le«f-tongue8 of tlie forMt, ttao flower- 

lipa of the eod, 
The happy birds that hyivn their raptnre in 

the ear of God. 
The •nmmer wind that bringeth mnaie over 

land and Ma, 
Have each a voice that singeth thi« sweet 

song of Mings to me ; 
^'l-hia world is full of beaaty, lilce other 

worlds above 
And if we did our duty, it might be full of 

love.*' —[Gerald Massey. 

LESSONS OP THE TREES. 

I shall speak of trees as we see them, love them, adore them in the fields where 
they are alive, holding their green sunshades over our heads, talking to us with 
their hundred thonsand whispering tongues, looking down on us with that sweet 
meekness which belongs to hnge but limited organism — which one sees most in the 
patient pos€are, the outstretched arms, and the heavy drooping robes of thefu) vast 
beings, endowed with life, but not with soul — which outgrow us and outlive us, but 
stand helpless, poor things, while natnre dresses and undresses them.— Holmes. 

IMPORTANCE OP FORESTS. 

Keeping up a fit proportion of forests to arable land is the prime condition of 
human health. If the trees go, men must decay. Whosoever works for the forests 
works for the happiness and permanence of our civilization. A tree may be an 
obstruction, but it is never useless. Now is the time to work if we are to be blessed 
and not cursed by the people of the twentieth and twenty-first centuries. Tbe nation 
tbat neglects its forests is surely destined to ruin.— Hon. Elizur Wright. 

NATURE'S BOOK. 

***** 

And Natnre, the old nurse, took 

The child upon ber Itnee, 
Saying : ' ' Here is a storybook 

Thy Father has written for thee." 

"Come, wander with me," she said, 
" Into regions yet uutrod ; 
And read what is still unread 
In the manuscripts of God." 

And he wandered away and away 

With Nature, the dear old nurse. 
Who sang to bim night and day 

The rhymes of the universe. 

And whenever the way seemed long, 

Or his heart began to fail. 
She would sing a more wonderful song, 

Or tell a more marvelous tale. 

* * * * * 

. -Longfellow—" The Fiftieth Birthday of Agassis." 
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BEST GIFTS. 

Gifts that grow are best; 

Hands that bless are blest; 

Plant: Life does the rest! 
Heaven and earth help him who plants a tree, 
And his work its own reward shall be. 

— [Luoy Laroom. 

SYMPATHY WITH TREES. 

I care not how men trace their ancestry, 

To ape or Adam ; let them please their whim ; 

But I in June am midway to believe 

▲ tree among my far progenitors, 

Such sympathy is mine with all the race, 

Such mutual recognition vaguely sweet 

There is between us. 

— [Lowell. 

BRYANT, THE POET OF TREES. 



it 



It is pleasant/' as Mr. George W. Curtis has said, '' to remember, on Arbor Day, that 
Bryant, our oldest American poet and the father of our American literatdre, is espe- 
cially the poet of trees. He grew up among the solitary hills of western Massachu- 
setts, where the woods were his nursery and the trees his earliest comrades. The 
solemnity of the forest breathes through all his verse, and he had always, even in 
the city, a grave, rustic air, as of a man who heard the babbling brooks and to whom 
the trees told their secrets.'^ 

His '* Forest Hymn*' is familiar to many, but it can not be too familiar. It would 
be well if. teachers would eucourage their pupils to commit the whole, or portions 
of it at least, to memory. Let it be made a reading lesson, but, iu making it such, 
let pains be taken to point out its felicities of expression, its beautiful moral tone 
and lofty sentiment, and its wise counsels for life and conduct. Nothing could be 
more appropriate, especially for the indoor portion of the Arbor Day exercises, than 
to have this poem, or portions of it, read by some pupil in full sympathy with its 
spirit, or by some class in concert. 



EXTRACT FROM BRYANT'S "FOREST HYMN. 



it 



Father, Thy hand 
Hath reared these venerable columns ; Thou 
Didst weave this verdaDt loof. Thou didst look down 
Upon the naked earth, and forthwith rose 
All these fair ranks of trees. They, In Thy sun, 
Budded, and shook their green leaves in Thy breeze, 
And shot toward heaven. The century -living crow 
Whose birth was in their tops, grew old and died 
Among their branches, till, at last, they stood, 
As they now stand, massy, and tall, and dark, 
Fit shrine for humble worshiper to hold 
Communion with bis Maker. These dim vaults. 
These winding aisles, of human pomp or pride 
Report not. "Ho fantastic carvings show 
The boast of our vain race to change the form 
Of Thy fair works. But Thou art here— Thou fill'st 
The solitude. Thou art in the soft winds 
That run along the summit of these trees 
In music; Thou art in the cooler breath 
That from the inmost darkness of the place 
Comes, scarcely felt ; the barky trunks, the ground, 
The fresh, moist ground, are all instinct with Thee. 
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Here is oontiniuU worahlp. Kstore, here, 
In the tranquillity thnt Thoa doet love, 
Ei^oye Thy presence. Koieeleesly nronnd, 
FrcHn perch to perch, the eolitnry bird 
PMsea ; and yon clear epring, that, 'midst its herbs, 
Wells softly forth, and, wandering, nteeps the roots 
or half the mighty forest, teUs no tale 
Of all the good it does. Thoa hast not left 
Thyself without a witness, in these shades. 
Of Thy perfections. Grandeur, strength and grace 
Are here to speak of Thee. This mighty oak~ 
By whose iaunovable stem I stand and seem 
Almost annihilated— not a prince 
In all that prood old world beyond the deep, 
E'er wore his crown as loftily as he 
Wesrs the green coronal of leaves with which 
Thy hand has graced him. Nestled at his root 
Is beaaty such as blooms not in the glare 
Of the broad sun. That delicate forest flower, 
With scented breath and look so like a smile, 
Seems, as it issues from the shapsless mold. 
An emanation of the indwelling Life, 
A visible token of the upholding Love, 
That are the soul of this wide universe. 
* • • * * 

Be it ours to meditate 
In these calm shades. Thy milder majesty, 
And to the beautiful order of Thy works 
Learn to conform the order of our lives. 

—[Bryant. 

BLESSING FOR THE TREE PLANTER. 

O painter of the fruits and flowers ! 

We thank Thee for thy wise design 
Whereby these human hands of ours 

In nature's garden work with Thine. 

***** 

Give fools their gold and knaves their powsr ; 

Let fortune's bubbles rise and fall ; 
Who sows a fleld or trains a flower 

Or plants a tree is more than all. 

For he who blesses most is blest; 

And God and man shall own his worth 
Who toils to leave as his bequest 

An added beauty to the earth. 

And, soon or late, to all who sow, 

The time of harvest shall be given; 
The flower shall bloom, the fruit shall grow. 

If not on earth, at last in heaven. 

— [Whittier. 

GREAT CRYPTOMERIA AVENUE OF JAPAN. 

The people of a certain locality in Japan, it is said, love to tell this story of what 
is perhaps the most beautiful road in the Japanese Empire. When the great general 
and lawgiver lyecsasu died, his former tributary princes vied with one another in 
rich mortuary gifts to perpetuate his memory. One daimio, loving and loyal, instead 
of the customary gift of rare bronze or wrought stone to honor his dead lord, gave 
from his forest land thousands of cryptomeria trees, which he wisely knew would 
be an ever-growing delight for generatious in a densely populated region. 

These young trees, which were then but 18 inches or more in height, he planted 
ftt equal dittances along the two roads leading to Nikko, where the body of the 
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dead prince was interrt-^l. Two hundred years have passed, and the trees, so small 
when planted, are giants now, whose branches interlock across the wide road- 
way, presenting to the traveler in either direction a vista of green as far as tho eye 
can reach. Extending for 30 miles in one direction, and for 20 miles in another, 
these rows of noble trees meet 7 miles from the temple where lie the ashes of the 
honored dead, and for this last 7 miles a double row of trees is found on each side of 
the roadway. In describing this uniqae and very beautiful tribute of respect and 
affection, a recent traveler says : 

''Many who visit Nikko may forget the loveliness of the mountain scenery , the 
waterfalls and rushing streams, the carving and gilding of the temples, the soft, 
low tone of the bells, the odor of incense, and the chanting of priests, but few will 
forget their 20 miles' ride beneath the over-arching branches of the stately trees. 
What more beautiful memorial could be suggested than this, which benefits rich 
and poor, prince and coolie, alike, while mere bronze lanterns and costly but dead 
memorial stones are of no service except as reminders of a bygone agef 

These trees have been growing for two centuries ; a half dozen generations liave 
enjoyed their coolness, their beauty, refreshing to tired eyes and weary limbs, and 
they will be the delight of generations to come. — Prof. .T. P. McCaskey. 

AN APRIL DAY. 

When the warm sun, that brings 
Seedtime and harvest, has returned again, 
'Tis sweet to visit the still wood, where springs 

The first flower of the plain. 

***** 

From the earth's loosened mold 
The sapling draws its sustenance, and thrives ; 
Though stricken to the heart with winter's cold, 

The drooping tree revives. 

The softly warbled song 
Comes from the pleasant woods, and colored wings 
Glance quick in the bright sun, that moves along 

The forest openings. 

***** 

Sweet April ! many a thought 

Is wedded unto thee, as hearts are wed ; 

Kor shall they fail, till, to its autumn brought, 

Life's golden fruit is shed. 

— [ Longlellow. 

THE WOODS AND THE COURT. 

In the forest of Arden, Shakespeare makes the banished duke say to his companions : 

"^ow, my co-mates and brothers in exile, 
Hath not old custom made this life more sweet 
Than that of painted i)omp { Are not these woods 
More free from peril than the envious court? 
Here feel we but the penalty of Adam, 
Tho seasons' dltference; as the icy fang 
And churlish chiding of the winter's wind, 
Which, when it bites and blows upon my body, 
Even till I shrink with cold, I smile and say : 

* This is no flattery ; these are counsellors 

That feelingly persuade me what I am.' 
Sweet are the uses of adversity ; * * * 

***** 
And this our life, exempt from public haunt. 
Finds tongues in trees, books in the running brooks. 
Sermons in stones, and good in everything." 

—[As You Like It, act 2, scene 1. 
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THE SPIRIT OP POETRY. 




Tb«re is a qalet Kpliit In tbeM> woods, 
That dwells wbereVr the |(rntie south wind blows; 
Where andemeath the whit(*-thorn, in the glade, 
The wild flowers bloom, or, kissing the noft air, 
The leaves above their sonny palms outspread. 
With what a tender and impassioned vuic<« 
It fills the nice and delieate ear of thoojcht. 
When the fast ushering star of morning cones 
O'erriding the gray hUla with golden scarf: 
Or when the cowled and diwky sandaled Kve, 
In mourning weeda, from out the western gale. 
Departs with silent paM> ! That spirit moves 
In the green valley, where the silver brook. 
From its full laver, pours the white cascade; 
And, babbling low amid the tangled woods. 

Slips down thnrngh moss-grown stones with endless laughter. 

And frequent, on the everlasting hills. 

Its feet go forth, when it doth wrap itself 

In all the dark nnbroldery of the storm. 

And shoata the stem, strong wind. And ben\ amid 

The silent mi^caty of these deep woods. 

Its preaence shall npUft thy thoughts from earth, 

As to the sunshine and the pure, bright air. 

Their tops the green trees lift. • * • 

— [Ixyngfellow. 

SELECTIONS FOR RECITATIONS. 

THE PURPOSE OP ARBOR DAY. 

To avert treelessness ; to improve the clitnatic conditions; for the sanitation and 
embellishment of home environments; for the love of the beautiful and useful com- 
bined in the music and mi^esty of a tree, as fancy and truth unite in an epic poem, 
Arbor Day was created. It has grown with the vigor and beueficenoo of a grand 
tnith or a great tree. — J. Sterling Morton. 

FOREST HYMN. 

The groves were God's first temploH. Kre inun learned 

To hew the shaft, and lay the arrhitruve, 

And spread the roof above thorn — ero hv framed 

The lofty vault, to gather and roll back 

The sound of anthems; in the darkling woo<l, 

Amidst the cool and silence, he knelt down, 

And offered to the Mightiest solemn thanks 

And supplication. For his simple heart 

Might not resist the sacred influences 

Which, from the stilly twilight of the place, 

And from the gray old trunks that high in heaven 

Mingled their mossy boughs, and from the sound 

Of the invisible breath that swayed at once 

All their green tops, stole over him, and bowed 

His spirit with the thought of boundless power 

And inaccessible m^esty. Ah, why 

Should we, in the world's riper years, neglect 

God's ancient sanctuaries, and adore 

Only among the crowd, and under roofs 

That our frail hands have raised ? Let me, at least. 

Here, in the shadow of this aged wood, 

Offer one hymn— thrice happy if it find 

Acceptance in His ear. 

* * • * 

—[Bryant. 
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LEAVES. 

The leayes of tbe herbage at our feet take all kinds of strange shapes, as if to invite 
08 to examine them. Star-shaped, heart-shaped, spear-shaped, arrow-shaped, fretted, 
fringed, cleft, farrowed, serrated, sinoated, in whorls, in tufts, in spires, in wreaths, 
endlessly expressive, deceptive, fantastic, never the same from footstalk to blossom, 
they seem perpetually to tempt our watchfulness and take delight in outstripping 
onr wonder. — Raskin. 

INFLUENCE OP NATURE. 

Therefore am I still 
A lover of the meftdowa and the woods 
And monntains, and of all that we behold 
From this green earth; of all the mighty world 
Of eye and ear, both what they half create 
And what perceive ; well pleased to recognise 
In nature, and the language of the sense, 
The anchor of my parest thoaghts, the nnrse, 
The gnide, the guardian of my heart, and soul. 
Of all my moral being. 

— [Wordsworth. 



THE FOREST A HERITAGE. 

I regard the forest as an heritage, given to as by natare, not for spoil or to devas- 
tate, but to be wisely used, reverently honored, and carefully maintained. I regard 
the forest as a gift intrusted to us only for transient care during a short space of 
time, to be surrendered to posterity again as unimpaired property, with increased 
riches and augmented blessings, to pass as a sacred patrimony from generation to 
generation. — Baron Ferdinand von Mueller. 

STEADFASTNESS. 

A little of thy steadfastness, 
Bounded with leafy gracefulness, 

Old oak, give me — 
That the world's blasts may round me blow. 
And I yield gently to and fro. 
While my stout-hearted trunk below 

And firm-set roots unshaken be. 

— [Lowell. 

THE WASHINGTON ELM. 

This tree still stands at Cambridge, Mass. It is on Garden street, a short distance 
from the colleges, and is a large, well-preserved tree. An iron fence is built around 
it, and on a stone in front is the following inscription: '* Under this tree George 
Washington took command of the American Army, July 3, 1775." 

Beneath our consecrated elm 

A century ago he stood, 

Famed vaguely for that old fight in the wood 
Whose red surge sought, but could not overwhelm 
The life foredoomed to wield our rough-hewn helm :-<. 

***** 
Firmly erect, he towered above them all. 
The incarnate discipline that was to free 
With iron curb that armed democracy. 

—[Lowell— "Under the Old Ehn." 
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WBALTH IN WOOD. 

The tme basis of national wealth is not gold, but wood. Forest destruction is 
the Bin that has caused us to lose our earthly paradise. War, pestilence, storms, 
fanaticism, and intemperance, together with all other mistakes and misfortunes, 
have not caused half as much permanent damage as that fatal crime against the 
fertility of our Mother Earth. — Felix L. Oswald. 

SUBJECTS FOR DECLAMATION 

Character of Washington Thomas Jefferson 

£alogium-on Washington Daniel Webster 

Antiquity of Freedom Bryaut 

Paul Eevere's Ride Longfellow 

Story of Bunker Hill Battle O.W.Holmes 

The American Flag J. Rodman Drake 

Centennial Hymn « Whittier 

Tribute to Abraham Lincoln J. R. Lowell 

Sheridan's Ride Read 

Song of Marion's Men Bryant 

Centennial Song Bayard Taylor 

America S. F. Smith 

The Flag of the Union George P. Morris 

Union and Liberty O. W. Holmes 

Other selections for recitation or declamation, a few out of the many, 
are the following : 

A June Day Lowell: SirLannfal 

Planting of the Apple Tree •. Bryant 

The Last Leaf Holmes 

Under the Greenwood Tree Shakespeare 

Among the Trees Bryant 

The Spirit of Poetry Longfellow 

Plant a Tree Lucy Larcom 

The Prairies Bryant 

Popular Poplar Tree Blanch W. Howard 

Woodman^ Spare that Tree Morris 

The Ivy Green Dickens 

The Oak Lowell 

The Pine Tree Emerson 

Fair Tree Lady Winchelsea 

Hiawatha, extracts from Longfellow 

Landing of the Pilgrims Mrs. Hemans 

Love of Nature Wordsworth 

May Queen Tennyson 

Discourse on Trees Beecher 
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TOPICS FOR ARBOR DAY ESSAYS. 

Celebrated trees. 

Short history of Arbor Day. 

What Arbor Day is for. 

How to plant a tree. 

Best trees to plant. 

The most useful tree. 

Trees and their relation to birds. 

Trees and their relation to fishes. 

Varieties of trees on our farm. 

Schoolhouses : What they are and what they should be. 

Schooljprounds: How to improve them. 

What the leaves do. t 

Best trees to plant on the roadside. 

Planting nut- bearing trees : Encouragement for it. 

Best trees and shrubs for ornamental planting. 

What to do with sigus that are nailed to trees and fences aod painted on the rocks. 

How to do away with rubbish on the roadsides. 

Advantages of good sidewalks. 

Roads and walks, and how to make them. 

How to make Arbor Day most useful. 

Teaching of botany and horticulture in schools. 
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LETTER OF SUBMITTAL 



Dover, Del., July 1, 1897. 

Sir : I have the honor to submit herewith the report of the proceed- 
ings of the National Convention for the Suppression of Insect Pests 
and Plant Diseases by Legislation, held in the city of Washington, 
March 5 and 6, 1897. In accordance with a request made by the con- 
vention, it was agreed that your Department would publish the pro- 
ceedings, providing one of its officers edit them. This work was duly 
performed, under the direction of the special agent in charge of scien- 
tific investigations, by Mr. B. T. Galloway, Chief of the Division of 
Vegetable Physiology and Pathology, and with the assistance of the 
divisions of the Department having charge of the lines of work touched 
upon. The conditions of its publication by the Department having 
thus, I believe, been fully and satisfactorily complied with, I have the 
honor to invite the publication of the report as agreed, and at the same 
time on behalf of the convention to tender to you its thanks for this 
courtesy. 

Eespectfully, Wesley Webb, 

Secretary of the Convention, 

Hon. James Wilson, 

Secretary of Agriculture, 



In accordance with the agreement as stated above, the publication 
of these proceedings by the Department of Agriculture is hereby 
authorized. 

James Wilson, 
o Secretary, 
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Morning Session, Friday, Maroh 5, 1897. 

The delegates present met in the parlors of the Ebbitt House at 10 
a. m. March 5. Mr. E. H. Cashmaii, president of the Ohio State Hor- 
ticultural Society, called the convention to order and then read the fol- 
lowing printed notice, a<ldressed to horticultural and agricultural 
societies, State experiment stations, and kindred institutions and 
organizations: 

Call for tiik Convention. 

A call for a national convention to con$ider and recommend the most appropriate Federal 
and State Ugielation for preventing the introduction or diffusion of noxioue insects and 
fungi in the United States, 

At a regnlar meeting of the Ohio State Horticnltural Society in February, 1896, 
the followinti: resolution was adopted by a unanimous vote: 

Resolved, That the secretary be requested to correspond with the secretaries of all 
the other State horticultural societies and request them to bring before their societies 
the question as to the propriety of the appointment of delegates to a national con- 
vention for the purpose of considering means of preventing the spread of noxious 
insects and fungous diseases by appropriate State and Federal legislation. 

Several eiforts have been made and are being put forth in various parts of the 
United States indicating the desirability of some united effoi*t being made in this 
direction, and the rapidity with which these pests of our orchards and fields are 
increasing renders prompt and efficient legislation looking toward their suppres- 
sion or control most imperative and absolutely essential to success in horticul- 
tural and agricultural pursuits. The number of favorable replies received to the 
circulars sent out by the secretary justifies the society in calling a national 
convention. 

In view of the foregoing facts the Ohio State Horticnltural Society invites all 
Uorticultural and agricultural societies, experiment stations, and kindred organiza- 
tions to send delegates to meet in convention at the Ebbitt House, in Washington, 
^- C., at 10 a. m. March 5, 1897, to consider the best measures to be taken in secur- 
log such national legislation and supplementary uniform State legislation as may 
^c necessary to prevent the dissemination of noxious insects and fungi and prevent 
their introduction into the United States from other countries. 

All persons interested are invited to attend. 

E. H. CusHMAN, President. 

W. W. Farnsworth, Secretary, 
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6 SUPPRESSION OF INSECT PESTS AND PLANT DISEASES. 

After the reading of tbe notice the chair appointed the following 

committees : 

Committee on Credentials. 

E. S. Gofif, Wisconsin. 

F. M. Webster, Ohio. 

M. J. Daniels, California. 

CoMMiiTCK ON Permanent Organization. 

W. B. Alwood, Virginia. 
R. S. Emory, Maryland. 
E. M. Warden, California. 

Report op Committee on Credentials. 

The committee on credentials reported tbe following delegates i)res 
ent and entitled to seats in the convention: 

List of delegates. 

Alwood, W. B., Ya. Exp. Sta. aud State Hort. Soc, Blacksburg, Ya. 

Hachelder, N. J., Secretary State Board of Agr., Concord, N. H. 

Baker, J. W., Tenn. Dept. of Agr., Nashville, Tenn. 

Barry, W. C, Pres. Western N. Y. Hort. Soc. and Pres. Eastern Nnrserymen's 
Association, Rochester, N. Y. 

Beach, S. A., N. Y. State Exp. Sta., Geneva, N. Y. 

Bissell, E. H., Richmond, Va. 

Brigliaiii, J. H., Master National Grange, Delta, Ohio. 

Brown, J. F., Vice Pres. State Board of Agr., North Stonington, Conn. 

Chamberlain, S. E., Pres. Catoctin Farmers' Club, Loudon Co., Va. 

Cushman, E. H., Pres. Ohio Hort. Soc, Euclid, Ohio. 

Daniels, M. J., State Board of Hort., Riverside, Cal. 

Denise, D. Demarest, Pres. State Board of Agr., Freehold, N. J. 

Derby, Samuel H., Peninsula Hort. Soc, Woodside, Del. 

Emory, R. S., Peninsula Hort. Soc, Chestertown. Md. 

Evans, Walter H., Office of Experiment Stations, U. S. Dept. of Agr., Washing- 
ton, D. C. 

Farnsworth, W. W., Secretary State Hort. Soc, Waterville, Ohio. 

Galloway, B. T., Pathologist U. S. Dept. of Agr., Washington, D. C. 

Garman, H., Ky. Agr. Exp. Sta. find State Hort. Soc, Lexington, Ky. 

Goff, E. S,, Wis. Exp. Sta. and State Hort. Soc, Madison, Wis. 

Gulick, Robt., Farmers' Alliance, Link wood, Md. 

Hale, J. II., Pres. Conn. Pomological Soc, South Glastonbury, Conn. 

Heiges, S. B., Pomologist U. S. Dept. of Agr. and Pres. Pa. Hort. Soc, Wash- 
ington, D. C. 

Henrj', E. S., Board of Agr., Conn. 

llobbs, C. M., Intl. Hort. Soc, Bridgeport, Ind. 

Hooker, C. M., Western N. Y. Hort. Soc, Rochester, N. Y. 

Howard, L. O., Entomologist U. S, Dept. of Agr., AVashington, D. C. 

Johnson, W. G., State Entomologist of Maryland, College Park, Md. 

King, W. M., Va, State Grange, Glencarlyn, Va. 

Lowe, V. H., Entomologist State Exp. Sta., Geneva, N. Y. 

Lugger, Otto, Minn. Agr. Exp. Sta. and State Hort. Soc, St. Anthony Park, Minn. 

Lupton, S. L., Fruit Grower8\ Association, Winchester, Va. 

McCarthy, Gerald, Secretary N. C. Hort. Soc, Raleigh, N. C. 
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McLachlftn, James, Board of Hort. Com., Los Augelea, Cai. 

Miller, W. W., Secretary State Board of Agr., Colambas, Ohio. 

Powell, 6. Harold, Del. Exp. Sta., Newark, Del. 

Sessions, Wm. R., Secretary State Board of Agr., Boston, Mass. 

Slingerland, M. V., Cornell University Agr. Exp. 8t:i., Ithaca, N. Y. 

Snow, H. K., Tnstin Fruit Growers' Association, Tustin, Cal. 

Taylor, Wm. A., Mich. Hort. Soc, Washington, D. C. 

Van Deman, H. £., Pros. Peninsula Hort. 800., Parksley, Va. 

Van Lindley, J., Pros. N. 0. Hort. Soc, Pomona, N. (\ 

Waite, M. B., Div. Veg. Phys. and Path., U. S. Dept. of Agr., Washington, I). (\ 

Warden, E. M., State Board of Hort., Los Angeles, (*al. 

Webb, Wesley, Del. Farmers' Institute and Secretary Peninbiila Hort. Soc, Dover, 
Del. 

Webber, H. J., Div. Veg. Phys. and Path., U. S. Dept. of Agr., Subtropical Labora- 
tory, Eustis, Fla. 

Webster, F. M., Entomologist Ohio Exp. Sta., Wooster, Ohio. 

The report of the committee ou credentials was adopted 

Report of Committke on Pkkmanent Organization. 

The reiK)rt of the committee ou permanent organization was then 
made and adopted, as follows : 

Officers. 

Chairman, E. U. Cushman, Ohio. 

Vice chairman, J. H. Hale, (Connecticut. 

^^ . ( Wesley Webb, Delaware, 

oecreranes. \ t... xiv * 1 /~ii*i» • 
^ ( M. J. Daniels, Cahiornia. 

Sergeant-at-arms, Eobert Gulick, Maryland. 

Order of business. 

(1) Appointment of committees. 

(2) Reading of papers. 

(3) Discussion of papers. 

(4) Reports of committees. 

Rules, 

(1) That all resolutions or i)roposed laws be referred to the appro- 
priate committee without debate. 

(2) That there be a committee of five on resolutions and a committee 
of ten on legislation. 

The committees were then named, as follows : 

Committee on Rp:solutions, 

W. C. Barry, !New York. 

N. J. Bachelder, New Hampshire. 

0. M. Hobbs, Indiana. 

E. M. Warden, California. 

J. H. Hale, Connecticut. 



8 SUPPBESSION OF INSECT PESTS AND PLANT DISEASEH. 

Committee on Legislation. 

W. B. Alwood, Virginia. 

0. M. Hooker, New York. 

J. Van Liudley, l^orth Carolina. 

E. M. Warden, California. 

N. J. Bachelder, New Hampshire. 

D. Demarest Denise, New Jersey. 

E. 8. Henry, Connecticut. 
C. M. Hobbs, Indiana. 

E. 8. Groff, Wisconsin. 

F. M. Webster, Ohio. 

The presiding officer next called for the reading of pai>ers. The first, 
by Mr. B. T. Galloway, Chief of the Division of Vegetable Physiology 
and Pathology, United States Department of Agriculture, was as 
tbllows : 

Plant Diseases and the Possibility of Lbssenino their Spread bt 

Legislation. 

It needs little argament to prove that the enemies of cnltivated plants are 
steadily increasing, and I think it can be easily shown that they will continue to 
increase so long as the conditions, for which we are in large part responsible, remain 
as they are at present. I do not by any means regard this as a calamity. On the 
contrary, I look upon the fact that our insect and fungous foes are increasing as 
direct proof that we are progressing, for, as Professor Bailey has said, *^ Oar enemies 
increase because cultivation induces change of habits in wild organisms; because 
it presents an ever-increasing variety of food, or host plants; because the food sap- 
ply is large and in more or less continuous areas; and finally, because the natural 
equilibrium, or tension, is destroyed.'' It foUows, therefore, that the more we put 
forth our energies to improve our native plants or to change their habits ; the more 
we endeavor to increase the variety and number of our cultivated vines, trees, aad 
shrubs ; the more we ezitend our orchards, oar vineyards, and our fields, just so much 
more do we .disturb the equilibrium in nature, and just so much more mast we 
expect to burden ourselves with the work of maintaining this unstable condition 
by more or less artificial means. Where an insect or fungus had one chance a hun- 
dred years ago to wax strong and spread, it has now a thousand chances, for unbroken 
orchards and vineyards and millions of nursery trees cover the country where then 
only wild plants grew. 

It is but natural, then, that man, seeing the onward march of his enemies, should 
look about him and wonder how it will all end, and how he, as an individual, is to 
obtain relief. In many cases he has found a way of doing this by adopting certain 
more or less empirical methods. Again, with a fuller appreciation of the funda- 
mental principles underlying plant growth, he has learned, partly by intuition, to 
keep his plants in health, and when he has reached this stage he stands far m advance 
of his neighbor who waits until his plants are diseased and then begins to look about 
for a spraying apparatus. It frequently follows, however, that with all his efforts 
he is not able to help himself, and then, in accordance with what he considers his 
privilege, he appeals to the State, believing, or at least hoping, that by legislation 
he can even up matters to the advantage of himself and the detriment of his foes. 

In answer to such appeals a number of State laws have been enacted. Some of 
these have been partly satisfactory, but none have served fully the object for which 
tho7 were intended. This is nothing more than might have been expected, seeing 
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tiie widely divergent inteiesto of the different States, the Uck of any thing like 
eoopenUiony and the fact that pablic sentiment in many cases is indifferent or nnik- 
Torable toward saeh laws, thos making proper enforcement impracticable. 

I take it that one of the principal objects of this convention is to consider these 
matters, and, after hearing as many sides to the question as possible, to take some 
action which will at least lead to a better understanding of what can or can not be 
done. Let ns, then, consider for a moment the nature of some of the more common 
and destructive plant diMases, for it is only in the possession of such knowledge that 
we can intelligently discuss the problems relating to legislation. 

So far as we are at present concerned, the diseases of plants may be divided into 
two principal groups, namely, those due to organized beings, such as insects and 
fungi, and those in which organisms take no direct part, as, for example, improper 
conditions of the soil, sueh as too much or too little water ; unfavorable atmospheric 
influences; and the presence of poisonous substances in the soil, air, etc. In this 
paper we are not particularly concerned with the insect pests, as they will doubtless 
receive full consideration from others present. 

No hard and fast lines can be drawn between the diseases due to fungi and those 
bronght on by unfavorable environment. Many, if not all, fungous diseases are 
greatly influenced by environment— Just as much so as the hosts themselves. In 
many cases we find that a plant grown with success in a certain region succumbs to 
disease when transferred to another where the conditions are such an to make it nec- 
essary for the plant to adapt itself to the new requirements. During the process of 
adaptation fungi may find opportunity, and the host once infected it may be only a 
question of time when it is forced to succumb. In such cases it would be obviously 
unjust to hold the man who grew the trees responsible. It was not his fault that 
the conditions under which the purchaser planted the trees were different from those 
nature famished him to grow them. 

A case in point will more clearly illustrate this matter. Suppose I purchase a thou- 
sand apple trees from a nurseryman and plant them in what to all intents and pur- 
poses is a suitable piece of ground. This ground may have recently been cleared, 
and in addition to the remains of roots of certain forest trees, the soil may be slightly 
wetter than that of the nursery. The decaying roots of the forest trees in the soil 
may contain the mycelium of a fungus, which under ordinary conditions would not 
attack a healthy apple root. Owing to the slight additional wetness, however, and 
the consequent lack of aeration, some of the apple roots m time will be asphyxiated, 
or will be injured in other ways, the details of which need not be given here. While 
the roots may be only slightly injured, they nevertheless in this condition become 
readily susceptible to the attacks of the fungns already in the soil, and the disease 
once started all the roots may eventually be killed, and the tree will die. Hundreds 
of trees may be killed in this or some similar way, and yet from the very nature of 
the trouble, the delicate questions involved, and the complications that may arise, 
no man conld positively assert where the blame rests. 

We are by no means holding the nurseryman np as a paragon of honesty, but we 
do wish to give him fair play, for he is unquestionably often blamed for things for 
which he is not in the least responsible. 

Again, there is a vast number of fungous diseases which are almost as universally 
distributed as the host plants themselves. They occur not only on the cultivated 
forms, but in the woods and wild places, whence they doubtless originally came. 
Such IS black rot, downy mildew, and powdery mildew of the grape; apple scab 
and rust; and a host of other maladies. It would be manifestly as impossible to 
control such enemies by legislation as it would be to control the dust of the air or 
the wind that wafts it from place to place. Furthermore, it must be remembered 
that a great many — in fact the majority — of the most destructive diseases which aflect 
nursery stock are of such a nature that no reliable system of inspection can be car- 
ried out. Such being the case, we are free to say that in most cases the certificates 
that are given declaring trees to be free from disease are little better than worthless. 
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Ten thousand peach trees may be shipped into a State, and so far as any one can 
determine they may be perfectly healthy. Notwithstanding this, 50 per cent or more 
of the trees may be infected with yellows, and what is more, the malady may not 
develop for a year after the trees have been planted. What is true of peach yellows 
IS true of many other diseases, particularly those where the leaves alone are the x>art8 
attacked. 

Without further argument, therefore, it may be said that any general laws looking: 
toward the control of nursery stock are likely to prove impracticable, first, because 
the nature of the diseases is such as to render proper inspection exceedingly difficult, 
if not impossible, and second, no one with any regard for scientific truth or accu- 
racy would care to risk his reputation in giving an opinion where so many compli- 
cations are involved. 

Of course there may be special cases where laws would be an advantage. Take, for 
example, pear blight in the nursery. Young trees may become infected and the 
disease remain dormant in them until they are set in the orchard. Inspection here 
might be of benefit, but it is questionable whether legislation would facilitate 
matters in the least. Probably not one nuraeryman in a thousand would refuse to 
take the proper precautions for eradicating blight if the way were pointed out 
to him. It would be a matter of business for him to do so ; and this introduces the 
question as to how far many of the problems involved in the matter under discusstou 
could be controlled by proper organization among the experiment station workers 
and others who might be easily induced to cooperate with them. I can see no reason 
why a properly organized force of this kind, acting throughout in a uniform manner, 
would not accomplish much good, not only in educating nurserymen and others 
in the lines of work that should be followed where emergencies may arise, but also 
by taking such legitimate and proper action, where the exigencies demand, as to 
make it to the interest of all owners of nursery stock to be able to truthfully say 
that they^ have put forth every effort to have every tree sent out absolutely free 
from dangerous insect, fungous, or other pests. 

So far our discussion has dealt mainly with the nurseryman. It must be remem- 
bered, however, that there are other phases of the problem. The fruit grower himself 
is to be considered and may often prove an important factor to deal with. The 
energetic, successful man, who puts forth every effort to keep his trees free from the 
various foes which beset them, may often have his best efforts rendered more or less 
futile by the fact that his neighbor's trees harbor all sorts of insects and fungi. It 
is a delicate matter to say what shall be done in such a case. The man whose trees 
are infested may not be shiftless. He may be the victim of natural laws, for which 
he is in no way responsible, or he may, for personal or other reasons, not be able to 
care for his trees as should be done. To hold the law over this man and say that he 
should spray his trees or destroy them, or else pay a fine or go to jail, would be mani- 
festl}^ unjust. Public sentiment would support him, and therefore the law, should 
it exist, could not be enforced. 

Finally, there is a question of imported pests to 'consider. What has been said of 
the impracticability of inspection laws will also apply here. It may sometimes 
happen, however, that a dangerous pest is imported, and although established in 
one or more places, might be quickly and easily eradicated by prompt and intelli- 
gent action supported by proper legislation. Even here, however, the futility of 
State laws can be seen, for the pest may be established at isolated spots in three or 
more States, and while the laws of one State may make it impossible to exterminate 
the enemy, those of the next may be wholly powerless to cope with it. In such 
cases, and also where any pest hitherto confined to comparatively limited areas 
shows an alarming tendency to spread, proper P'ederal legislation might serve a 
useful purpose. What would constitute proper Federal legislation is not within our 
province to say, as the complications involved are far too numerous to be considered 
here. Suffice it to say, however, that the precedent for such legislation seems to 
have been established in creating the Bureau of Animal Industry of the United 
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States Department of Aj^riooltnre. By thiH act the bead of the Departuientis given 
the power to prepare anch rnlos and rej^qlations aa might be de<*med neceaaary for 
the speedy and effectual auppreaaion of the diseaaea of domeatic animala. Neceaaary 
rules and regulations are to be certified to the execative authority of each State and 
Territory, and said autboritiea are to be uMked to cooperate in the enforcement and 
execution of the act. This removea ull difficnlties that may ariae between Federal 
aud State autboritiea, and gives the head of the Department power to act whenever 
an emergency ariaea. The rulea provide for the neceaaary meana of bringing to the 
attention of the Department any contagioua or communicable disease, the api>oint- 
ment of inspectors, the quarantining of infected localities, deatmction of the diseased 
animals, and compenaatioti therefor whenever the latter ia recommended by a board 
of appraiaers appointed by virtue of the act in (lUCHtion. Whether auch a general 
law or a similar one could be made o]>erative in the case of insects and fungi ia a 
question. Public aentiment ia not aa yet very far advanced in auch mattera, and 
public sentiment ia what makea a law operative. In any eveut, it aeema to me that 
a law, no matter how drawn, would pr«)ve uaeful only in certain apeciul emergenciea. 
The greater portion of our plant diaeaaea and iuHcct pests can not be reached by legis- 
lation. They are governe«l by natural lawa, and it ia to theao that we ahould turn 
our attention. Let uaatrive, therefore, to obtain mure light on nature's fundamental 
truths, for one such truth well understood may prove of more laating benefit than 
legislation without end. 

The next paper called for was by Mr. L. (>. Howard, Entomologist of 
the United States De[)artinent of Agriculture. Tlie following is an 
abstract of the paper made by the author, who has reserved the com- 
plete article for i)ablication elsewhere : 

The Desirability of an iNSPEcmoN Syhtkm against Foreign Insects. 

The speaker called attention to the fact that fully one-half the principal inju- 
rious insects of the United States are of foreign origin, aud have at one time or 
another been accidentally imported into this country, where, iu the majority of 
cases, they have flourished to a degree unknown in thoir original home. This state- 
ment was supported by instancing many important injurious species. It was shown 
that aside from a large number of insect enemies of field crops, most of the granary 
pests, most of the household pests, and most of the greenhouse pests belong to the 
class of imported species. The countries of origin were briefly discussed, and it 
was shown that while Europe is the home of the majority of the imported spe- 
cies, the recent development of commercial intercourse with eastern Asiatic conn- 
tries, especially China and Japan, in connection with the enormous development of 
agriculture and horticulture on the Pacific Coast, is now resulting in the arrival at 
the port of San Francisco of many new insect enemies of vegetation. It was fur- 
ther shown that there is much less danger of im])ortations of this character from 
the Southern Hemisphere, since such an importation would involve a change of cli- 
mate. An insect shipped from Chile in midsummer, for example, would arrive in 
this country in midwinter, and such a radical change, involving the complete rever- 
sal of the life cycle of the insect, is a practical barrier against the establishment of 
epecies imported from snch localities. 

Widely differing ways in which insects may be introduced were briefly discussed 
and the known facts regarding the number of our principal imported crop pests 
were given. It was shown that the present method of packing the cargo of a steamer 
is admirably adapted to the successful transportation of insects, and of course the 
faster the steamer makes its way across the sea the greater the danger of importation 
of injurious forms. 

The great difficulties of competent inspection were dwelt upon, but it was shown 
that a rigid inspection of narsery stock would be possible. The resnltant value of 
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Buch an inspection to the coantry was illastrated by examples of insects which such 
ins|)ection in the past would have debarred from entrance. As further illustrating 
the possibility of this kind of inspection, the work of the State Board of Hortical- 
ture of California at the port of San Francisco was described at some length. The 
possibility of competent inspection of nursery stock in foreign countries before shix>- 
ment to this country was also mentioned. The speaker followed with a partial list of 
insects of economic importance not yet introduced into this country, but whicli are 
still liable to be imported from abroad. It was shown, by referring to several 
familiar instances, that one great difficulty in the preparation of such a list arises 
from the fact that we have not only to guard against insects of known economic 
importance, but against many other species which in their native home have little 
economic consequence, but which in the more congenial climate of the United States 
may multiply to excess. 

Tables were given showing the importations of nursery stock and plants, as well 
as fruit, at the different ports in the United States, and it was shown that the prin- 
cipal ports of entry to be guarded are those of Boston, Charlestown (Mass.), New 
York, Cincinnati, St. Augustine, Key West, Tampa, New Orleans, and Baltimore. 
This comparatively limited list would, seem to indicate that with the aid of State 
officials, and particularly with the possible cooperation of foreign countries, an 
inspection and quarantine service need not be excessively expensive to the Greneral 
Government. 

As giving an idea of what such an inspection would mean, the speaker presented 
a table representing the inspection of steamers entering the port of San Francisco 
from July 2, 1894, to August 29, 1896. From this table it appeared that at San 
Francisco two hundred and thirty vessels carrying plants were boarded in the 
twenty-six months mentioned and all plants and trees found on them were carefully 
inspected. About one-half the plants and trees were found to be infested with 
scales or other injurious insects, and were disinfected or destroyed. It was shown 
that this inspection system, conducted under State laws, has been thorough and has 
undoubtedly saved the State of California many times the cost of the inspection. 
It was further stated, however, that inspection at San Francisco is but child's pla\' 
compared with the amount of inspection which will be necessary at the port of 
New York. 

In conclusion, the writer expressed his firm conviction that the establishment of 
such a service at the Eastern ports, while it might not be commensurate in the valne 
of its results with that of San Francisco, would many times repay the horticultural 
interests of the country. 

Mr. Howard's paper was followed by one prepared by Mr. B. F. 
Lelong, secretary of tbe California State Board of Horticulture. In 
the absence of Mr. Lelong tbe paper was read by the secretary, and 
was as follows : 

The Inspection of Trees, Plants, Fruit, etc., as Conducted under the 

Laws in California. 

In compliance with a request from your president, Mr. E. H. Cnshman, I submit 
herewith this paper, giving the methods of inspection and operation of the laws 
relative to the protection and promotion of the horticultural interests in California. 
In order that thtj subject may be fully understood, a short synopsis of. the history of 
the State Board of Horticulture and its creation becomes necessary. 

Prior to 1880 there were no laws To prevent the introduction of pests on trees, 
I)lants, fmit, etc., from foreign countries or the Eastern States, and very little was 
known by the fruit frrowers of the injury done by these enemies to fruit culture 
until those that were so introduced began to play havoc with the orchards and their 
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crops. AiDoogthe inseets first introdaoed were the 8ftn Jose scale {A$pidiotu§ prr- 
■idwM), the cottony cashion scale (/ceryapvrcAa*!), th«> red scale (J. aurantii), the 
yellow scale {A. eitrinut), the oyster shell scale {MjftilatpU pomorum), the woolly 
aphis (Sckizoneura lanigera)f and others. 

The need of establishing a State board of horticnltiirt* and the enactment of pro- 
tective qaarantine became apparent throogh the damage and annual loss sustained 
from these pests, and in 1881 an advisory board was appointed to look after the hor- 
ticultural interests and adopt the necessary protective measures. In 1883 the 8tate 
Board of Horticulture was created and quarantine laws were enacted. The present 
status of the fruit industry in this State is largely due to the efforts of the board 
snd the State appropriates $15,000 annually for the prosecution of its work. 

At the beginning the enforcement of the quarantine laws met with great oppo- 
Bltion, which continued until the lawn became better understood. In the first case, 
before a justice of the peace, to enforce the disinfection of return packages, the 
court ruled that it was ** a strange law and unconstitutional.^* After years of hard 
struggle with our legislatures we succeeded in having laws enacted that have stood 
the tests of our courts, and now it would be almost impossible under our present 
qaarantine system for injurious insect pests to obtain a foothold and commit the 
devastation that many snrh pestn did before we had the present laws. 

In 1883 the general law creating the State Board of Horticulture provided that 
said board be constituted of nine commissioners, to be appointed by the governor, 
covering as many districts, they to determine by lot the length of their terms (short 
and long), four to serve a short term (two years), and five a long term (four years), 
and all appointments to be thereafter made for four years. The law empowered the 
board to appoint an inspector of fruit pests and a secretary. The board was also 
empowered to pass quarantine regulations, under the general law, to be binding on 
all persons. The law relative to the inspector of fruit pests was not satisfactory, as 
he had no discretionary powers, and in 1889 it was amended so as to provide for a 
secretary of said board, he to be ex-offlcio chief horticultural officer of the State 
and to have the management and direction of affairs while the board is not in ses- 
sion, and to him all officers must report. 

The office of quarantine officer was also created. He has charge of the enforcement 
of the quarantine laws, and his duty is to ins])ect all steamers and sailing vessels 
arriving from foreign ports. He is provided with one or more deputies when needed. 
Special agents are employed for special work as required. 

In 1881 an act was passed by this legislature which provides that '' Whenever a 
petition is presented to the board of supervisors of any county and signed by twenty- 
five or more persons who are residents or possessorfl of an orchard or both, stating 
that certain or all orchards or nurseries or trees of any variety are infested with 
scale insects of any kind injurious to fruit, fruit trees, and vines, or codling moth, 
or other insects that are destructi\'e to trees, and praying that a commission be 
appointed by them whose duty it shall be to supervise their destruction, the board 
of supervisors shall within twenty daj^s thereafter select three commissioners for 
the county, to be known as a county board of horticultural commissioners.'' 

The law further provides that — 

*'It shall be the duty of the county board of horticultural commissioners in any 
county, whenever it shall deem it necessary, to cause an inspection to be made of 
any orchard, or nursery, or trees, or any fruit-packing bouse, storeroom, salesroom, 
or any other place in their jurisdiction, and if found infested with scale bug, cod- 
ling moth, or other insect pests injurious to fruit, trees, and vines, they shall notify 
the owner or owners or person or persons in charge or possession of said trees or 
place, as aforesaid, that the same are infested with said insects, or any of them, or 
their eggs or larvaB, and they shall require such person or persons to disinfect 
or destroy the same within a certain time to be specified. If within such specified 
time such disinfection or destruction has not been accomplished, the said person or 
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persons shall be reqaired to make application of such treatment for the purpose of 
destroying them as said commissioners may prescribe. Said notices may be served 
npon the person or persons owning or haying charge or possession of such infested 
trees, or places, or articles as aforesaid/ by any commissioner, or by any person 
deputed by the said commissioners for that purpose, or they may be served in the 
same manner as a summons in a civil action. If the owner or owners or person or 
persons in charge or possession of any orchard, or nursery, or trees, or places, 
or articles infested with said insects or any of them, or their eggs or larvae, after 
having been notified as above to destroy the same, or make application of treatment 
as directed, shall fail, neglect, or refuse to do so, he or they shall be deemed guilty 
of maintaining a public nuisance, and any such orchards, nurseries, trees, places, or 
articles thus infested shall be adjudged, and the same is hereby declared, a public 
nuisance, and may be proceeded against as such. If found guilty, the court shall 
direct the aforesaid county board of horticultural commissioners to abate the nui- 
sance. ' The expense thus incurred may be a lien upon the real property of the 
defendant." 

The quarantine regulations passed by the State Board of Horticulture areas follows : 

*'Rule 1. All consignees, agents, or other person or persons shall, within twenty- 
four hours, notify the quarantine officer of the State Board of Horticulture, or a duly 
•commissioned quarantine guardian, of the arrival of any tree, plant, buds, or scions 
at any point of debarkation in the State of California. 

''Rule 2. All trees, plants, cuttings, grafts, buds, or scions imported or brought 
into the State from any foreign country or from any of the United States or Terri- 
tories, are hereby required to be disinfected, as hereinafter provided, upon arrival at 
any point where they are to be unloaded; and, furthermore, if any of said trees, 
plants, cuttings, grafts, buds, or scions are found infested with insects, or with any 
fungi, blight, or other disease injurious to fruit or to fruit trees, or to other trees or 
plants, they shall remain in quarantine fourteen days, or until the quarantine officer 
of the State Board of Horticulture, or a duly commissioned quarantine guardian, can 
determine whether the said trees, plants, cuttings, grafts, buds, or scions are free 
from live injurious insect pests, or their eggs, larvsB, or pupsB before they can be 
offered for sale, gift, distribution, or transportation. 

"Rule 3. All trees, plants, cuttings, grafts, buds, or scions infested with any 
insect, fungi, blight, or other diseases known to be injurious to fruit or to fruit trees 
or to other trees or plants, and liable to spread contagion, are hereby required to be 
disinfected before being offered for sale, gift, removal, distribution, or transpor- 
tation. 

"Rule 4. All peach, nectarine, apricot, plum, or almond trees, and all other trees 
budded or grafted upon peach stock or roots, all peach or other pits, and all peach, 
nectarine, apricot, plum, or almond cuttings, buds, or scions raised or grown in a 
district where the peach yellows or the peach rosette are known to exist, are hereby 
prohibited from being planted or offered for sale, gift, or distribution within the 
State of California. 

"Rule 5. All trees, plants, cuttings, grafts, buds, scions, seeds, or pit 9 arriving 
from any foreign country, found infested with insect pests or their eggs, larvae, or 
pupsB, or with fungi, or other disease or diseases hitherto unknown in this State, 
are hereby prohibited from landing. 

"Rule 6. Fruit of any kind grown in any foreign country, or in any of the United 
States or Territories, found infested with any insect or insects, or with any fungi, 
blight, or other disease or diseases injurious to fruit or to fruit trees, or to other 
trees or plants, is hereby prohibited from being offered ibr sale, gift, or distribution 
within the State. 

"Rule 7. Transportable material of any kind infested with any insect or insects, or 
their eggs, larvae, or pupje, or by any fungi, blight, or other disease or diseases known 
to be injurious to fruit or to fruit trees, or to other trees or plants, and liable to spread 
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contagion, is hereby prohibited from }teuig offered for sale, gift, distribution, or 
transportation until said material has been disinfected by dipping it in boiling water 
and allowing it to remain in said boiling water not less than two minntes, snob 
boiling water used as such disinfectant to contain in Holution 1 pound of concen- 
trated potash to each and every 10 gallons of water. 

'* Rule 8. All trees, plants, cuttings, grafts, buds, or scions may lie disinfected by 
dipping in a solution of three- fourths of a pound of whale oil soap (8 per cent) to 
each and every gallon of water. Haid whale oil soap solution shall be kept at a 
temperature of 100^ to 115°. Said trees, plants, cuttings, graftH, buds, or scions 
shall remain in said solution not less than two minutes. After said trees, plants, 
cuttings, grafts, buds, or scions have been disinfected they shall remain in quaran- 
tine fourteen days for subsequent inspection, and if deemed necessary by the quar- 
antine officer of the State Board of Horticulture, or a duly commissioned quarantine 
^ardian, for further disinfection. 

''Rule 9. All trees, plants, cuttings, grafts, buds, or scions may be disinfected by 
fumigation with hydrocyanic acid gas, as follows : Said trees, plants, cuttings, 
grafts, buds, or scions shall be covered with an air-tight tent or box, and for each 
and every 100 cubic feet of space therein two-thirds of an ounce of c. p. cyanide of 
potassium (98 per cent), 1 fluid ounce of sulphuric acid, and 2 fluid ounces of water 
shall be used, llie cyanide of potassium shall be placed in an earthenware vessel, 
the water poured over the said cyanide of potassium, afterwards adding the huI- 
phuric acid, and the tent or box to be immediately closed tight and allowed to 
remain cloeed for not less than forty minutcH. After said trees, plants, cuttings, 
grafts, buds, or scions have been treated with hydrocyanic acid gas, as above 
directed, they shall remain in ([uarantine for fourteen days fur subsequent inspec- 
tion, and if deemed necessary by a member of the State Doard of Horticulture, 
or the quarantine officer of said board, or a duly commissioned quarantine guardian, 
for subsequent disinfection. 

''Rule 10. All trees, plants, cuttings, grafts, buds, or scions imported or brought 
into this State shall be inspected upon arrival at first point of debarkation, and if 
fonnd infested with mining scales {Chionatpis biclatnn) or other injurious insects 
which can not be destroyed by the remedies required in rules 8 and 9 of these regu- 
lations, are hereby prohibited from being planted or ofl*ered for sale, gift, or distribu- 
tion, and shall be proceeded against as a nuisance. 

''Rule 11. Any person or persons having in their possession trees, plants, cuttings, 
grafts, buds, scions, seeds, or pits infested with any insect or insects, or with any 
fnngi, blight, or other disease or diseases injurious to fruit or fruit trees, or to other 
trees or plants, and who refuse or neglect to disinfect the said trees, plants, cuttings, 
grafts, buds, scions, seeds, or pits, as is required by rules 8 and 9 of these regulations, 
after having been notified to do so by a member of the State Board of Horticulture, 
the quarantine officer of said board, or a duly commissioned quarantine guardian, the 
said trees, plants, cuttings, grafts, buds, scions, seeds, or pits shall be declared a public 
niiisanoe, and shall be proceeded against as provided for by law. 

"Rule 12. Animals known as flying fox, Australian or English wild rabbit or other 
animals or birds detrimental to fruit or fruit trees, plants, etc., are prohibited from 
being brought or landed in this State, and, if landed, they shall be destroyed." 

The laws and regulations promulgated by the State Board of Horticulture have 
been enforced without fear or favor both by the State authorities and county com- 
missioners. The validity of all the acts passed has been questioned, and in suits 
brought their constitutionality has been upheld by the courts. 

In order to prevent the possible introduction of new pests into our State on plants 
and trees brought here by passengers and importers from foreign countries, great 
precaution has been exercised. The quarantine officer is stationed at the port of San 
Francisco, and under the regulations of the board no tree, plant, or fruit can be 
landed until passed upon by him or his deputy. 
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In 1892 the following steamships and shipments were inspected : 

Steamers from Japan and China 23 

Steamers from Australia and New Zealand 12 

Steamers from Sandwich Islands 8 

Steamers from Central America 4 

Sailing vessels from South Sea Islands 7 

By rail from Eastern States 14 

By rail from Southern States , 9 

Total 77 

The following is a list of the kind and number of plants and trees inBx>ected in the 
aboTe shipments : 

Ornamental plants 74,445 

Fruit trees 53,893 

Citrus trees 372,700 

Citrus trees disinfected 47, 700 

Citrus trees found infected beyond cure and destroyed 326, 500 

Fruit trees destroyed 36,225 

Ornamental plants destroyed 525 

Total 911,988 

Besides these the following shipments were inspected in the various counties upon 
their arrival : 

From France, fruit trees aud plants 1, 022, 221 

From England, plants 16, 926 

From Eastern States, fruit trees 453, 234 

Ornamental plants 3,003 

Total...-. 1,495,384 

The following shipments from within the State were inspected: 

Fruit trees 186,000 

Ornamental plants 2, 900 

Citrus trees 122,700 

Total..., 311,600 

The number of vessels inspected from December 4, 1894, to August 29, 1896; the 
number of plants, trees, etc., found ou board; and the disposition made thereof 
and whence they came were as follows : 

From December 4, 1894, to Auj^ust 29, 1896, steamers were inspected from various 
countries as follows : 

China and Japan 72 

Australia and New Zr^aland 29 

Tahiti 5 

British Columbia ...:.. 27 

Mexican ports 17 

Hawaii 35 

Central America - 40 

Miscellaneous 7 

Total 232 

The trees, plants, and fruit found on board, and action taken in regard to them 
are as follows: 

Total number of packages of trees and plants inspected and passed 930 

Total number of packages of trees and plants inai)ected and destroyed 506 

Total number of packages of trees and plants inspected and disinfected 474 

Total packages : , 1, 910 
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Plants (loose) inspected and passed 1, 345 

Plants (loose) inspected and destroyed 45 

Total 1,390 

Boxes of fruit inspected and passtMl 1, 739 

Boxes of fruit inspected and destroyed 3 

Boxes of fruit inspected and disinfected 837 

Boxes of fruit inspected and returned 100 

Total boxes 2,679 

Among the insect pests not yet known in the State are plum cnrculio (Conoiracke- 
Uts nenuphar), which would mean the end of our prune industry if iiitroduoeil; the 
pear Psylla {Psylla pifrxcola)^ which has been so destructive to the pear crops of New 
York; the bud moth {Tmetocera oc€llana)t which has also pluyed great havoc in the 
apple orchards in western New York; the gypsy moth {Ocneria diapar), which has 
cost Massachusetts nearly half a million dollars to combat; the cigar-case bearer 
{Coleophora fietcherella)^ which did such great damage in 1894 to the orchards of 
western New York; the applt* maggot and apple midge; and the peach yellows 
and peach rosette, which, if introduced, would mean the end of successful peach 
culture in the State. 

The flying fox {Pteropu$ mbricoUu)^ a great pest in Australia, was also found on 
board of steamers. These alight in orchards in the night in great numbers. 
Upward of one hundred thousand in a Hock have ofteu been observed — enough to 
damage an entire crop in a single night. The mongooHc {Herpestes griseua), which is 
Bo destructive to poultry, especially in the Sandwich Islands and Jamaica, imported 
there from India in the hope of destroying rodent pests, was also intercepted. We 
^re especially guarding against the introduction of the English or Australian rabbit, 
which would cause great damage if brought to our shores. 

Every State should have protective measures of its own. The State Board of 
Horticulture of this State was the first to be created in the country. Other Paoifio 
States have followed the example, but the boards are not supported by thoir legis- 
latures as they should be. The creation of any such board without moral support 
and financial aid is of no value, and can accomplish no good to the State. Unless 
amply provided with means and stringent laws, the undertaking of establishing such 
aboard should not be attempted. 

Much has been said and wi itten of late in regard to the San Jose scale, which has 
been introduced into the East and some of the Southern States on infected fruit from 
California. The fault, if any there be, lies with the ])eople of those States, because 
they had no State legislation or protective measures to prevent the introduction of 
such pests. 

Prior to 1880 California occupied the same position. We had no State legislation 
for the protection of the horticultural interests, and the Eastern and Southern nurs- 
erymen found our State a convenient dumping ground for all their pest-ridden trees, 
Qntil we became alive to the dangers before us through yearly loss, and secured the 
creation of the State Board of Horticulture and the enactment of protective horti- 
cultural legislation. When we established a quarantine against Eastern trees, 
especially from districts where the peach yellows and peach rosette exist, the nurs- 
erymen of the East in convention declared that we had done so in the interest of 
home-grown stock, and that it was a boycott against the Eastern dealer. When we 
established the same quarantine against the introduction of nursery stock from one 
county Into another the nurserymen here then declared it was a boycott in favor of 
nurserymen of each county. But what was the result ? Each nurseryman pays strict 
attention and sees that his stock is clean before shipment, else it will be quarantined 
at destination and a certificate of inspection before shipment must accompany each 
shipment. The railroad company will not deliver the trees until passed upon by the 

2496 2 



18 SUPPRESSION OF INSECT PESTS AND PLANT DISEASES. 

local inspector. The Eastern unrseryman can sbip his trees into the State, provided 
he complies with the exiHtinj]^ laws and regulations, which insure to the groinrer clean 
and healthy trees, and to the nurseryman a better and larger trade. Or, in other words, 
nurserymen are compelled by law to provide cloan and healthy trees to their custom- 
ers and to be honest in their dealings. Each State should vie with the others 
to secure such legislation as shall benefit the entire nation. At present there is no 
law providing for the inspection of export shipments, or shipments going out of the 
State, and if all other States would have protective legislation it would compel the 
growers here to be more careful, and no infected fruit would ever leave the State. 
And while this would protect every State it would also help us in compelling ship- 
pers and growers to ship only clean and bright fruit. 

Ill order to prevent the introduction of foreign pests into the United States^ 
stringent laws should be enacted by Congress and a strict quarantine established at 
every port of entry. A law should also be passed providing for the inspection, of 
all cuttings and plants sent by mail. At present what could prevent the introduc- 
tion of the curculio or the gypsy moth into any State? There are many curious 
people who while traveling iind curious things or things which they think curious 
and collect and send these curios to their friends through the mail, thus perhaps 
introducing pests into new localities. We have many instances where this has been 
done. The cottony cushion scale w^as carried from one locality to another on bou- 
quets. The bouquets on wilting were thrown away and from these the pest spread. 
Flowers taken from one State to another should be carefully examined. 

The flying fox before mentioned and the mongoose were alsoi brought as curiosities. 
Only a few mouths ago a lady passenger on a steamer had a collection of chirping 
crickets from Mexico which are very injurious to vegetation and which she had raised 
as pets and would no doubt have liberated them had they not been killed by our 
officer on arrival. 

Our quarantine oflticer has called the attention of the Department of Agriculture 
to the matter of there being no national law or regulation to prevent the introduc- 
tion into the United States of even such a terrible pest as the Australian rabbit, and 
as there are other ports of entry outside of this State where they can be landed 
that it would be wise for Congress to enact a stringent law leaving no loophole for 
thoughtless or careless people to bring such pests, and when found to provide for 
their immediate destruction. . 

What I have said does not apply to the present existing condition of the fruit pests 
in the State. The cottony cushion scale, which caused so much damage, and 
through which the citrus industry had been about abandoned, has been practically 
exterminated through the agency of the ladybugs ( Fedalia cardinalia and N^oHtis 
koehelei) introduced from Australia. In many parts of the State the black scale 
(Lecanium olew) has been exterminated by the black lady hug (Rhizohius ven traits), 
also of Australian importation. This ladybug is becoming colonized in many poi- 
tions of the State. The mealy bugs {Daciylopiiis) are being exterminated by a lady- 
bug {Cryptolwmus montrouzieri). The San Jose scale in many sections has been 
exterminated by internal parasites, its natural enemies. Two internal parasites are 
at work on the yellow scale {Aspidiotas citrinus) infecting the orange, which keep it 
well in check. The lihizohius nanus is doing good work in lessening the red spider, 
so destructive to our prune and almond orchards. So it will be seen that while we 
have suffered from the attacks of injurious pests our orchards now suffer but little in 
comparison with what they did, and by proper quarantine laws we hope to keep 
them and still improve their condition by preventing the introduction of new pests. 

With the advent of the cottony cushion scale our citrus-fruit shipments decreased 
about one-half, while with the advent of the Vedalia rardinalis and Novius koehelei the 
output increased, and now we ship about ten thousand car loads annually. The cod- 
ling moth is easily subdued, as are also all other pests of minor importance. The 
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most tronhlesome pest we hay«> in tlif red scale {JspidiotuH auraniii), for which as 
yet no effective parasite has been found, and wo have to appl3' the hydrocyanic arid 
gas treatment, which is somewhat exjiensivo, but effective. 

The introduction of parasites to combat injurious pests is of California origin, and 
the results attained have gone on re<'ord as the greatest of bocms to California inter- 
ests. With California, which nature has decreed to be "the orchard of America," 
if not of the globe, other States are etpially interested in protective legislation. 
When we destroye<l a cargo of 325,000 orange treew from Tahiti infested by the min- 
iog scale, an insect that no remedy can destroy, as it lives under the bark, thereby 
preventing the scale from obtaining a foothohl, not only was California benefited, 
bnt all other States shared with her, for if the scale had spread among our orchards 
it would have been only a short time when it would have been carried to every citrus- 
growing State in the Union, either on trees, scions, or fruit. The many thtmsands 
of infected trees and plants destroyed <m their arrival in this State from foreign 
countries was a bar to their introduction into the East, for many such plants and 
trees are reshipped after lauding; and while we grow the fruits of every zone, the 
whole world has the same interest in our success, or at least should have the same, 
that it has in the success and prosperity of other specially favored regions of our 
marvelous country. 

Mr. Lelong's paper was the lust of those prepared by reciuest. It 
was announced that Mr. Gerahl Mc(3arthy, entomologist of the North 
Carolina Experiment Station, had a paper to present. The convention 
voted that the paper be read. It was as follows: 

Crop Pests and thkir Kkprkssion hy Law. 

It is a fact thiit no practical horticulturist will dispute that crop pests are more 
numerous and destructive now than they were formerly, or only twenty-five years 
ago. Then to plant a tree or a crop and tend it with only old-fashioned care was to 
insure a harvest, and generally a satisfactory one. Now no one can secure even an 
apology for a crop without unremitting care and much "doctoring" of the plants. 

The cause of this change is not hard to find. It is the boast of our time that 
methods of transportation have become so perfect that commerce, even in the case of 
Bnch perishable articles as fresh fruits and living ])lants, has extended to the ends of 
the earth and our markets are supplied with fresh productions of all countries and 
climes. But the reasons and appliances which sufiice to bring us such useful products 
suffice ecpially well to bring, and in fact do bring, us the crop pests formerly peculiar 
to different and distant climes. As to the seeming increase in the voracity of our 
native pests, this is more apparent than real. It is not that our native species of 
insects eat more than formerly, but rather that we, by our continual and extensive 
improvement in cultural varieties of plants, have rendered the latter more or less 
artificial and not fair representatives of the ori«i;inally vigorous stock. We no longer 
«lig up trees from fence corners or chance seed beds. We seize upon spontaneous 
variations and by our improved methods propagate and fix these so-called improve- 
ments. Improvements they may be from a human or economic standpoint, but from 
a physiological standpoint they are too often degenerations. We also plant these 
pampered trees in large blocks, and this fact explains why our more improved varie- 
ties become less and less able to withstand the assaults of their natural parasites. 

Well, we must accept modern progress even with its concomitant evils, but by 
national measures and precautions we can greatly decrease, if not extirpate, many 
of these evils. We have not met here to-day to condole with one another, but to 
devise such legal measures as shall tend to prevent the introduction and dissemina- 
tion of these parasites. 
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The parasites which trouble the horticnlturist belong to three different categories, 
viz, fangi, weeds, and insects. Now as to the first class, ten years of practical 
experience us an experiment station botanist bas convinced me that only State laws 
and local ordinances are of any use. The best that a national law can do for ns is 
to prevent the sale of apparently diseased nursery stock, but none of the more 
destructive diseases, such as peach yellows, plum knot, or pear blight, appear with 
sufficient distinctness to be recognizable upon young trees or such as are nsually 
sold by nurserymen. Laws against this class of pests must be directed against 
orchards on the lines of orchard hygiene and management. Such laws fall within 
the sphere of State influence alone. 

Against weed pests a national law would be more effective than in the case of fungi, 
but it is doubtful if the results would be worth the expense. Most of our more 
troublesome weed pests are of foreign origin, cind were originally introduced in foul 
samples of clover, grass, and field seeds. Of recent years the experiment stations 
have devoted much attention to seed testing, and the official association at its last 
meeting arranged for a uniform system which will have the effect of driving foul 
seed samples out of our markets. 

Our third categor3' includes insect pests, and here, I think, we have abundant 
grounds for governmental intervention. Insects possess greater j^owers of adapta- 
tion than plants. They pass through various changes of structure during the period 
of their life history, and in some one or more of these phases they are capable of 
remaining dormant and without food for an indefinite period. This enables them to 
secure dispersion, with and upon the plants they infest in their original homes, to all 
countries to which such plants or their fruits are carried by commerce. An efficient 
quarantine law by Congress to enforce entomological inspection of all imported 
plants, fruits, and seeds by a competent entomologist will go very far toward pre- 
venting the further introduction of foreign insect pests. A similar law regulating 
interstate commerce in plants and allowing free circulation only of such as have 
been examined and certified as free from insect parasites, will prevent the further 
spread of pests already existing in one or more of our States. The deplorable 
results of the absence of such a law is only too readily seen in case of the recent 
spread of San Jose scale in the Atlantic States. 

The need of such a law is peculiarly felt in the new fruit-growing sections of the 
South. Hitherto, and until a comparatively recent time, the highways of commerce 
had not so extensively penetrated the Southern as the Northern States. Along with 
the disadvantages entailed by the lack of commerce, we have enjoyed the blessing 
of immunity from many of the most destructive pests which affect Northern fruit 
growers. Wo realize the danger of speedy infection unless we can secure protection 
by an enactment of Congress — the only possible source of an efficient law. North 
Carolina bas already tried State laws, and so have other States, but when snoh 
laws promise any good their provisions are pronounced unconstitutional by tb« 
United States courts. 

To recapitulate: (1) Pests of crops belong to three categories — fungi, weeds, and 
insects; (2) only the last class can be effectively dealt with by a national law; 
(3) insect pests can not be effectively or economically dealt with by State or local 
laws alone; (4) a national quarantine law against foreign insect pests and the 
enforced inspection and certification of plants which are objects of interstate com- 
merce are the principal desiderata in such a law. 

A general discussion followed the reading of the papers. The discus- 
sion brought out the various interests represented, and was continued 
until 1 o'clock, when a recess was taken until 3 p. m. 
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Afternoon Session, Friday, March 5, 18Q7. 

Drafts of Bills Covkrinc Statk, Intf.rstatk, and International Lkgisla- 

noN. 

The convention was called to <»r(ler by the chairman at 3 p. m. The 
committee on legislation presented drafts of bills covering State, inter- 
state, and international legislation, and gave a hearing to members of 
the convention upon the mtTits and defects of these measures. 

Committee to Invite the Secretary of Agriculture to Address the Con- 
vention. 

At 5 p. m., upon motion of Mr. W. W. Miller, of Ohio, a committee, 
coiisistiug of Messrs. Miller and Farnsworth, of Ohio, and Hooker, of 
New York, was appointed to ^¥ait upon the Secretary of Agriculture, 
the Hon. James Wilson, and invite him to address the convention. 

Secretary Wilson was introduced and made a brief address, in which 
he expressed a deep interest in the matters under consideration by the 
couvention. 

The convention adjourned at 8 p. m. 

Evening Session, Friday, March 5, 1897. 

Resolutions Relative to the Extermination of Gypsy Moth. 

At the evening session the following resolutions, offered by Mr. Ses- 
sions, of JMassachusetts, were favorably reported by the committee on 
resolutions and were adopted : 

Whereas the State of MasHaehiiHetts Las for the past six years been engaged in an 
effort to exterminate the Ocneria lUapar, or gypsy moth, an important insect pest, wiiich 
Ih as yet confined to a smaU area in the State of Massachusetts, and which preys 
upon the foliage of all deciduous and coniferous trees and shrubs, as well as upon 
the leaves of almost all vegetables and flowering plants, and which if not extermi- 
nated will spread all over this country; and 

Whereas the State of Massachusetts has appropriated seven hundred and seventy 
thousand dollars, of which more than four-fifths has already been expended in the 
work of extermination with considerable success: 

liesolredy That this is a question of national importance, and that the National 
Government should assume the work of extermination or render substantial financial 
assistance to the State of Massachusetts for that purpose, that the work may be car- 
ried to a successful conclusion and this continent be thus saved from the ravages of 
another terrible insect pest. 

Resolredy That the committee on legislation is hereby directed to appear before 
the proper committees of Congress and advocate suitable legislation to carry into 
eflect these resolutions. 

Resolution to Make Committee ox Legislation Permanent until Next 

Meeting. 

The following resolution was offered by Mr. S. L. Lupton, of Virginia, 
and was adopted: 

JResolredf That the committee on legislation be continued as a permanent body 
until the next meeting of the convention, with power to appoint an executive 
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committee, whose duty it shall bt^ to represent the general committee and the conven- 
tion before ("ongress in securing sach legislative action as may be recommended by the 
general committee or the convention, and the chairman of the general committee 
shall have power to fill vacancies in either committee. 

Resolution Relative to Adjournment. 

Mr. Brown, of Conuecticut, offered the following resolution, which was 
also adopted: 

Resolvedf That when this convention adjourns it shall adjourn to meet at the call 
of the president, vice president, and secretary, who shall notify the associations and 
institutions now represented in the convention and other associations of similar 
character. 

The convention then adjourned to meet at 10 a. m. Saturday. 
Morning Session, Saturday, March 6, 1897. 

Resolutions Relative to State Legislation against Insect and Fungous 

Pp:8ts. 

The convention was called to order at 11 a. m. The following as to 
State legislation was reported by the committee on legislation and was 
adopted : 

(1) That each State should provide for the proper inspection of nurseries and other 
premises for the detection of tlie presence of the San Jose scale or other dangerously 
injurious insects or plant diseases. 

(2) That each State should provide for the proper and timely application of the 
most approved remedial or preventive treatment when found necessjiry. 

(3) That should packages of nursery stock, etc., he shipped into a State contrary 
to law, i. e., without proper inspection certificates attached, it ought to he so han- 
dled as to receive proper inspection and not be destroyed unless condemned by proper 
and competent authority. 

(4) That each State should cooperate in securing the passage and enforcement of 
a national law providing against the introduction and dissemination of San Jose 
scale and other dangerously injurious insects and plant diseases b^'^ means of imports 
or through interstate commerce. 

Discussion of Bill Relating to Interstate and International Legislation 

against Insect and Fungous Pests. • 

The same committee then reported the draft of a bill relating to 
interstate and international X3hases of the subject. It was agreed that 
the proposed bill be read, discussed, and adopted by sections. (The 
bill as adopted is given on p. 29 in full.) 

Section 1 was read by the secretary, and was discussed as follows: 
Mr. Alwood. What I say now I should have said before the takin^i: 
up of this section, but I failed to rise at the time. It is simply a word 
of outline. The committee thought it unwise to provide for any specific 



^No full official report of this discussion was made by the secretaries, hut learttin«:j 
that Mr. Howard had made a stenographic report for his own information, the editor 
has asked his permission to publish it»in the proceedings, as the discussion was inter- 
esting and important. 
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State law and decided to combine what nii^lit be tenneil international 
quarantine and interstate (luarantine in one bill. The international 
qaarantine is dealt with in the first fonr sections of the bill. This i)ro- 
posed measare intends to give to tlio Secretary of Agriculture large 
discretionary iK)wer, such as he already has in the operations of the 
Bureau of Animal Industry. The bill further provides that if a foreign 
country will make arrangements for proper inspe<*ti(mof nursery stock, 
etc., which the Secretary of Agriculture can accept, said stock may 
enter without quarantine either at the threshold of the country or 
between the States. The idea is to put no restriction that is not 
absolutely necessary upon the movement of the stock, but to iiermit the 
utmost freedom, so that the stock may be inspected either at the ports 
of entry or the ports of the country from which it is shipped. We 
find it unwise to i)ropose a measure for quarantining fruit between the 
States. We did provide in the bill, however, for the strict regulation 
of nurseries — not the (quarantine of farms, but the quarantine of indi- 
viduals or corporations who sell or transport nursery stock. We went so 
far as to make it possible for the farmers to i)rovide their ow^n inspector 
under the rules and regulations of the Secretary of Agriculture. But 
the main thing is that the State shall provide and maintain inspection 
and that the Secretary of Agriculture shall accept such. If the State 
fails in this the Secretary of Agriculture is given large discretionary 
power to prevent the dissemination of infested stock by interstate com- 
merce — not to touch it in the State, but to prevent it from entering 
interstate commerce. These are the main i)rovisions of the bill and 
the main lines of thought which governed the committee. 

Mr. Yan Deman. I do not know if there is anything in it and I 
throw it out as a suggestion, but regarding the word '* fruit," might it 
not be construed to mean not only fresh fruit, but dried fruit as well, 
for instance, dried prunes, etc.? We might get into some complication 
over the lack of the word fresh before fruit. 

Mr. BissELL. It seems to me that would come within the discretion 
of the Secretary of Agriculture. I do not think it would be miscon- 
strued. 

Mr. Beach. I see no reason why if we specify fruits we should not 
also specify nuts. 

Mr. Powell. The word fruit covers nuts. 

Mr. Daniels. I think the word " fruit" is a very important factor in 
the bill. What difference does it make to us whether a scale insect 
comes over in a prune or on a i)lant or tree! We do not care how it 
comes here. We do not want it to land on this coast if we can help it. 
Commerce between States is a family affair, but when a pest comes from 
abroad it is a matter that we have to deal with in a body. If it is dis- 
covered that some disease or insect is imx)orted into this country, we 
want it stopped at once, as soon as discovered. Leave it to the discre- 
tion of our Secretary of Agriculture. We have implicit confidence in 
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the mau who iills that office, and I believe it is the desire of the x>eople 
here that we leave it to him. 

Mr. Van Dexan. I am fully in accord with the sentimenis of the 
gentleman from California, and if the inspection of dried pranes and. 
other dried fruits is practicable I am certainly in favor of it, but the 
question rises in my mind as to whether it would be practicable, 
because dried fruits are put up in sacks, boxes, etc., and it would l>e, 
in my opinion, impossible to properly inspect fruits in that condition. 

Mr. Powell. The chances are they would not need to be inspected, 
but if they did it could doubtless be arranged by raising lids and 
fumigating. 

Mr. Alwood. The committee intended the application of this part 
only in case of some immediate danger from a certain district. Where 
this was threatened the Secretary of Agriculture could then check it 
and save the country from the introduction of some serious pest. 

The section was adopted without amendment. 

Section 2 was read and was adopted without discussion or amendment. 

Section 3 was then read and was discussed as follows: 

Mr, Barby. I would like to inquire whether the committee considers 
it feasible to examine stock at a port of entry, or have the stock 
inspected at a port of entry, as in the manner suggested in this section — 
take, for instance, the arrival of 100 cases of nursery stock in one 
shipment; I would like to inquire how it is to be done. 

Mr, HoBBS, It seems to me rather impracticable to treat the stock 
at the port of entry here. It occurs to me that this inspection and 
treatment of the stock should be done before it is boxed. I think we 
should require this. 

Mr. Alwood. This was all considered by the committee, but we had 
no way of reaching it excerpt to give the Secretary of Agriculture 
power to inspect it. Inspection has been beneficial in California. 
That can not be denied. The result would be in most cases that for- 
eign countries would accept our law and shipments would be inspected 
on their side, otherwise leave it to the Secretary of Agriculture. I 
may say here that the Department of Agriculture has eyes that see 
very far. It knows what is going on in foreign countries and hence 
it can check stock at the port of entry. 

Mr, BissELL. The handling of nursery stock arriving in a vessel 
vould be a simple matter compared with the other things inspected 
for the purpose of appraising value and fixing customs duty. The 
Secretary of Agriculture would certainly confer with nurserymen and 
hav^ tbis matter handled in their interest. 

^T. Barby. The section is apparently all right, but otherwise all 
Vro^ig, because we do not see how it can be done. The committee ad- 
fait that they do not see how it can be accomidished. It is all very 
well to make the law as you have, but there is soniething serious about 
^t. W^ do not &e^ our way clear to do it, and I shall not favor it until 
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we do see our way clear. I shall object, because 1 can not, as a nursery- 
mau in this country, consent to form a law which would restrict trade 
entirely. Every nurseryman imports more or less nursery stock, and 
this section would cut it off entirely. I may be wronj:. To save time 
I will also refer to another part: <^ Shall be duly stami)ed or labeled.** 
How do you interpret thatt Is every i)articular item to be^ddly 
stamped or labeled f*^ Suppose I have 100 cases, when would that be 
donef 

Mr. BissELL. The Secretary of Agriculture would be authorized to 
use discretion in such matters. 

Mr. Barby. Nursery stock is not like other goods. Promi)t action 
must be taken, and if you are going to leave the thing in this indefinite 
shai)e I shall object to it. Do not think I am criticising this merely 
for the purpose of criticising. These simply apjiear to me to be diffi- 
culties in the way. Somelxxly may see a way out. 

Mr. Wabdeli.. I want to call the attention of the gentleman to the 
fact that we have a (juarantine in our State [('alifornia]. We do open 
and examine goods. Usually they are goods in shipment for nursery- 
men throughout the State. The material arrives at San Francisco and 
much of it we have been compelled to (luarantine. If our State can do 
it, certainly the great United States can do it. In regard to feasibility 
and practicability of inspecting these goods, that is a simple matter. 
Copies of the laws will be sent to men making shipments from foreign 
countries, and they will understand that trees and plants must he so 
placed, must be so packed, that they can be readily o])ened and 
inspected, otherwise they will be subjected to inevitable delay. Copies 
of the regulations will be printed and sent out, as a matter of course, 
so that no man will have to act in the dark, and no man can reasonably 
plead ignorance. Goods will be packed so that they can be readily 
inspected and readily treated if necessary, and that, I rex)eat, is a very 
simple matter. We expect the Secretary of Agriculture will meet this 
easily. It is not necessary to say how goods shall be packed. They 
may be placed in boxes with lids which (;ould be opened and closed 
just as a trunk is inspected at the customhouse. 

It is an easy matter to paste on the case a certifi(!ate stating that it has 
passed inspection. This is all that the bill anticipates. The gentleman, 
of course, recognizes the fact that we have struggled with these ques- 
tions for many hours, and they have been fully discussed in committee. 
I do not see any reason why the United States Government can not 
quarantine against any dangerous insect, and do it efficiently, and do 
it so as not to inconvenience the nurseryman. In my State we are 
constantly inspecting goods, opening cases, etc., and if any contain 
injurious insects or disease they are promptly destroyed. What has 
been done can be done again. 

Mr. Barry. The last speaker stated that there was no difficulty. I 
can see very grave difficulties. Goods arrive say in the middle of 
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winter. They are put upon the platform in the customhouse when the 
the mercury is sometimes down to 10^ below zero. If the case is opened 
and the goods exposed in twenty -four hours the contents will be utterly 
ruined. I think it is a very difficult matter. Shipments usually arrive 
in the month of January — sometimes in December, but generally in 
January. It would be very difficult to expose stock at this time without 
injury. 

Mr. BissELL. The stock could be inspected and properly certified 
before being sent to this country. 

Mr. Barry. Can the Government arrange to have it certified on the 
other side? I ask Mr. Howard whether such arrangements can be 
made. 

Mr. Howard. The great majority of foreign countries employ effi- 
cient entomologists. No doubt their services could be readily arranged 
for this purpose. It would be comparatively easy for the the Secretary 
of Agriculture to overcome this winter difficulty also. No inspector 
would like the job of examining stock with the mercury 10^ below 
zero. A barn or house could be erected for this purpose. 

Mr. Yan Deman. It seems to me that the examination could be quite 
as easily made as in the case of meat inspection. France, Germany, 
and other countries will not accept from us a pound of meat that lias 
not been inspected before leaving here, and if we can do that satisfac- 
torily here it can be done there in the matter of nursery stock. 

Mr. Alwood. The Government would not employ any but honest 
and responsible men to do this work. They would not be unreason- 
able. The committee believe that this inspection would be effective. 
We believe also that it would be difficult. We do not yet know all the 
details necessary. We believe the men who represent the Department 
of Agriculture are fully capable of meeting and mastering the case. 
These difficulties are not insurmountable. I wish to make the point of 
order that this matter has already been passed upon. Section 3 does 
not x)rovide for inspection. 

Section 3 was then adopted without amendment. 

Section 4 was read and adopted without discussion or amendment. 

Section 5 was then read and Avas discussed as follows: 

Mr. BissELL. Would it not be feasible to interpolate the word ''fruit" ? 
It seems to nie a great deal of danger lies in the spread of the San 
Jose scale in that Avay, and if feasible we might require persons to have 
orchards inspected so that stock could be shipped without any trouble 
at all. Compel them to clean up the premises. I think it would be 
perfectly proper. It would not be a hard thing to do and would cer- 
tainly i^revent spread to a large extent. 

Mr. Powell. In regard to the shipment of scions or buds, how can 
the Secretary of Agriculture get at the farmers scattered all over the 
country who simply send away a few cuttings or budsf How can these 
little sendings be regulated *? 
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3Ir. Alwood. Se<;tioii S provides that tho SiH-retary of Agriculture 
can compel tbe inspection an<l treatment of sliipnients rix)iii private 
individuals, but I do not think we should leave the bars oi>eii to send 
stock through the mail. 

Mr. BissELL. I move that we inter|H>hite the wonl ** fruit*' after the 
word "scions." We certainly should be ctmsistent and j)rotect our- 
selves against each other. 

Mr. Powell. I can not see how that will cover all these ((uestions. 
If we depend on individual certificate it docs not amount to anything. 
Every entomologist receives si)ecimens of katydi<l eggs sent in i'or 
San Jose scale from farmers wiio want to know if th(*y should Ix^gin to 
spray for the scale. If we rely on certilicates from farmers and fruit 
growers who can not tell the dilVcTcncc b<»twcen a katydid egg ami the 
San Jose scale we shall not be very well off. 

Mr. IIooKEB. As I understand it, by the regulations of the SecTC- 
tary of Agriculture, iHjrsons sending out cuttings, scions, etc., would be 
required to give them proper treatment before sending them out. That, 
of course, would involve fumigation, no matter what kind of an insect 
was on them, and it would be destroyed. 

Mr. Barry. If Mr. A1w<mm1, for instance, sent to me for a small 
quantity of stock, would I h»v(» to get scmiebody to examine it first! 

Mr. Powell. Get authoritv to treat it. 

Mr. Barry. Would 1 have to get a certilicate from somebody? If I 
would have to go to all that trouble I would not lill the order. 1 would 
simply tell Mr. Alwood that the goods were not in stock. 

Mr. Alwood. It is quite easy to reduce discussion to the absurd. 
The committee realized how ditlieult it would be to make this measure 
|)erfect. It is not perfect. Many absurd things will come up in every- 
thing we undertake. I know that this individual treatment is not diffi- 
cult. I know Mr. Hood, of my State, is doing it under my <lirection. 
It is not at all difficult to funiigute. l\egul:itions i)n>perly drawn up 
will permit individuals to fumigate in the best manner known. 

Mr. Barry. I was not joking about tliis individual case. It may 
look absurd, but supposing we receive from the experiment stations 
similar orders (and for a number of years we have been furnishing 
experiment stations all over tlie country with scions) sent at all seasons 
of the year. Can we procure a blanket form from the authorities to do 
that kind of thing? If we could not it would be foolish to attempt 
to send any. 

Mr. Alwood. Under this law regulations may be made to provide 
for this case with the utmost ease. The Secretary of Agriculture can 
draw up regulations for that very thing. It is not difficult to treat 
insects. It is very sim])le. It may be done in a few minutes. I did 
not think you meant to be absurd. Your remark created a laugh, and 
it is easy to laugh at anything. The committee struggled with this 
matter a great deal. 
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Section 5 was then adopted without amendment. 

Section 6 was read and was adopted without discussion or amendment. 

Section 7 was then read and was discussed as follows: 

Mr. Taylor. Does this prevent the mailing of infested scions or 
plants'? 

Mr. Al WOOD. That question has been asked a number of times and 
the committee had it under consideration. 

Mr. Taylor. As I understand it, transportation by mail is not 
transportation by an individual or corporation, but transportation by 
the United States Government. 

Mr. Howard. After the words '* delivery to any person or persons^ 
add "or to the United States postal service." I think this would 
obviate the difficulty. 

Mr. Waite. Can specimens be sent to the United States Department 
of Agriculture for identification? 

Mr. Wardell. I am of the opinion that the word transportation 
should be given a liberal construction, so that we can avoid making a 
lengthy addition to the bill. 1 believe it is covered in the bill, which 
reads, "transportation by any person or persons." The postmaster is 
a person or a thing, but should be a person. 

Mr. Taylor. My object in asking the question was that the next 
section provides a penalty. Is the postmaster to be fined! 

Mr. Alwood. We do not know how to deal with the Government. 
The Secretary of Agriculture can not deal with the Postmaster 
General. 

Mr. Beach. Some matters must be modified. It seems to me that 
having expressed our opinions on this matter we can simply leave it to 
the authorities to adjust according to their ideas. 

Mr. Van Deman. Let me say that a great many specimens are mailed 
that must necessarily be infested with living organisms in order to be 
of any value to the scientists who receive them. I move that we add 
the words "except for scientific purposes." 

The Chairman. The question is on the insertion of the words "to 
the United States postal service for scientific purposes." 

Mr. Beach. It seems to me if we designate officials of the Govern- 
ment we are doing injustice to other scientists. Let us leave this 
matter to the discretion of the committee, having expressed our views 
on the matter. 

Mr. Alwood. Allow me to say that this is a matter you have already 
provided for by leaving it in the hands of the committee. I think if 
you will leave it to the committee they will provide for that matter. 

Mr. Taylor. I wish for my own information to inquire as to whether 
the committee considers that the section as worded would prevent 
private parties from taking scions from their farms in one State to 
their farms in another State without inspection and whether they would 
be liable to a penalty. 
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Mr. AL.WOOD. We do not intend tliat any man Hliould be favored 
becaase he owns two farms. 

Mr. Taylor. The question is if tret^s are uninfested, not infested. 

The Chairman. Mr. Taylor's question is a gcMMl one and ought to be 
considered by the committee. 

Mr. Alwood. How can we make exceptions to reguhitionsf We 
can not cover this in a bill. 

Mr. Taylor. I wish to be clear on one point before the matter 
passes. Is it the understanding of the committee that a private indi- 
vidual would be subject to i>ena1ty for carrying uninfested stock ? 

Mr. Alwood. It is. 

Mr. Taylor. I am not a lawyer, but this is unprecedented in Fe<leral 
legislation. The State could refuse to admit st<M'k inspt^ctcMl ])y the 
Federal authorities, but this, in my opinion, is*a distinct encroachment 
upon rights and opens an entirely new hxm of legishition. 

Mr. Alwood. The United States laws wouhl not uphold such a law. 
We are not lawyers, but the distinct declaration of the liill is that it 
deals solely with interstate C(mimerce. 

Section 7 was then adopted without amendment. 

Section 8 was read and adopted without amendment. 

The preamble was read and adopted without amendment. 

The bill was then adopted as a whole and read as foHows: 

Bill Relating to Interstate and Intkhnaiioxal Lk<jisi.ation a<jaix.st Inhk(!T 

AND FrXdOl'S rKsTS. 

Ay ACT to provide for the inspection and trcattnctit of tn-rM, )iIaiitH, ImkIh, rutttti{!H. ^rttftH, mionii, 
nursery stock, and fruit imported into tho riiitcd StulrM. and Itir tiit« inspiM-tioii and tnatniontof 
trees, plants, buds, cuttings, grafts, scions, and iiiirm-ry Ht<M-k ^mwn witliiu tlie Tiiited Stat<>H whicli 
becomes a subject of interstate commerce. 

Be it enacted by the Senate and House of lieprvHentativfH of the Vnitcd States of J m erica 
in Congress assembled : 

Section 1. That the Secretary of Agriculture be, aud i.s hereby, authorized, at the 
expense of the owner or owners, to place and retain in (luarantino all trees, plants, 
buds, cuttings, grafts, scions, nursery stock, and fruit imported into the 1 'nited States 
at snch ports as he may designate for such purposes aud under such conditions as 
he may, by regulation, prescribe, and that he may ai)point inspectors for the purpose 
of examining such trees, plants, buds, cuttings, grafts, scions, nursery stock, and 
fruit for the i)urpo8e of ascertaining whether they are affected by any dangerously 
injurious insect or disease, the importation of which will be prejudicial to the horti- 
cultural interests of the United States, and provide for the treatment of such when 
found necessary. 

Sec. 2. That when such trees, plants, buds, cuttings, grafts, scions, nursery stock, 
and fruit shall be determined to bo infested with any dangerously injurious insect 
or disease they shall be treated at the expense of the owner or owners in accordance 
with the regulations of the Secretary of Agriculture, or they shall be destroyed in 
case their condition is such as to warrant such destruction; but an appeal may be 
taken from the decision of the inspector to the Secretary of Agriculture if such 
appeal be taken within three days after such inspection, and the decision of the 
Secretary of Agriculture shall be final. 
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Sec. 3. That when auch inspection shall show that such trees, plants, bads, cut- 
tings, grafts, Hcions, nursery stock, or fruit are apparently free from dangerously 
injurious insects or diseases, a certiiicate to this eHect, made in accordance with the 
regulations of the Secretary of Agriculture, shall bo, issued to the owner or owners 
thereof by the said inspector, and this certificate shall operate to release all the 
objects above specified, when duly stanii)ed or labeled, with the same, from further 
quarantine or restriction either at the said port of entry or in interstate commerce. 
Any person who shall forge, counterfeit, or knowingly alter, deface, or destroy any 
of the marks, stamps, or certificates provided for in the regulations of the Secretary 
of Agriculture on any such trees, plants, buds, cuttings, grafts, scions, nursery 
stock, or fruit, or who shall forge, counterfeit, or knowingly and wrongfully alter, 
deface, or destroy any certificate as provided for in said regulations, shall be deemed 
guilty of a misdemeanor, and on conviction thereof shall be punished by a fine not 
to exceed five hundred dollars or imprisonment not to exceed one year, or both, at 
the <liscretion of the court. 

Sec. 4. That whenever it shall appear to the Secretary of Agriculture that any 
foreign country shall have provided proper and comi)etent insx)ection and treatment, 
in accordance with the provisions of this act, for the objects above specified as being 
subject to inspection and treatment, he may, by proclamation or otherwise, accept 
such inspection and treatment in lieu of inspection performeil by officers appointed 
by himself, which acceptation or proclamation by the Secretary of Agriculture shall 
relieve all such articles specified in the foregoing sections of this act, when properly 
stamped or labeled, from further quarantine or restrictions. 

Sec. 5. That the Secretary of Agriculture shall cause to be inspected and properly 
treated, at the expense of the owner or owners, prior to their shipment, all trees, 
plants, buds, cuttings, grafts, scions, and nursery stock which are subjects of inter- 
state commerce and which are about to be transported from one State or Territory 
or the District of Columbia into another State or Territory or the District of 
Columbia. 

Sec. 6. That the said examination shall be made in the manner provided for by 
the rules and regulations prescribed by the Secretary of Agriculture, and that after 
such examination the trees, plants, buds, cuttings, grafts, scions, or nursery stock 
found to be apparently free from dangerously injurious insects or diseases shall be 
marked, stamped, or labeled for identification, as may be provided for by said rules 
and regulations of the Secretary of Agriculture, and when so stamped or labeled 
they shall not be subject to further quarantine or restriction in interstate commerce. 
Any person who shall forge, counterfeit, or knowingly alter, deface, or destroy any 
of the marks, stamps, or said devices provided for in the regulations of the Secre- 
tary of Agriculture on any such trees, plants, buds, cuttings, grafts, scions, and 
nursery stock, or who shall forge, counterfeit, or knowingly or wrongfully alter, 
deface, or destroy any certificate provided for in said regulations, shall be deemed 
guilty of a misdemeanor, and on conviction thereof shall be punished by a fine not 
exceeding five hundred dollars or imprisonment not exceeding one year, or by both 
such punishments, at the discretion of the court. 

Sec. 7. That it shall be unlawful for any person, persons, or coi'poratiou to trans- 
port from one State or Territory or the District of Columbia, or for any person, per- 
sons, or corporation, to deliver to any other person, persons, or corporation, or to the 
postal service of the United States, except for scientific purposes, by permission or 
direction of the Secretary of Agriculture, for transportation from one State or Terri- 
tory or the District of Columbia into any other State or Territory or the District of 
Columbia any trees, jilants, buds, cuttings, grafts, scions, or nursery stock which 
have not been examined in accordance with the provisions in sections 5 and 6 of 
this act, or which on said examination have been declared by the inspector to be dan- 
gerously infested with injurious insects or diseases. Any person, persons, or corpo- 
ration violating the provisions of this section shall be guilty of a misdemeanor, and 
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npon convict ion thereof Hball bo pniii8]ie<l for 8iich offeiiAo as provided in section 6 
of this act. 

Sec. 8. That whenever it shall appear to tho Secretary of Agricnlture that any 
Stite, Territory, district, cor)>oration^ firui, or person shall have provided pro)>er 
aod competent inspection and treatment in a<'cordauce with the provisions of this 
act for the objects abov«' specified as beinj; Hubjert to inH)>ection and treatment^ he 
may, by proclamation or otherwise, accept Biich ins]>ectioii and treatment in lien of 
inspection and treatment by officers a])pointcd by himself, which acceptation or 
procUniatiou by the said Secretary of Agriculture shall relieve all such articles 
specified in sections 5, 6, and 7 of this act, when properly stamped or labeled, from 
further quarantine or restrictions in interstate commerce. 

Sec. 9. That the sum of fifty thousand dollars, or so much thereof as may be neces- 
sary, is hereby appropriated, out of any moneys in the Treasury of the Tuited States 
Dot otherwise appropriated, to carry into effect the provisions of tliis act. 

Sec. 10. This law shall tako efVect on and alter the first day of July, 1897. 

It was voted that tlie c<iniinitt(*e on lejrislation lio made a coinmittee 
on ways and means, and, furtluT, that each member of the eonvention 
contribute $1 to defray tlie necessary expenses of the convention. 

Upon motiou of Mr. Powell, a unanimcms vote of thanks was extended 
to the proprietor of the Ebbitt House lor his courtesy in providing a 
room for the use of the convention. 

Upon motion of Mr. Barry, a vote of thanks was extended to those 
who read papers before the convention, to the oflicers in charge of the 
convention, and to the Ohio Horticultural Society for issuing the call 
for the convention. 

A committee, consisting of H. E. Van Deman, S. L. Lupton, and M. 

»T. Daniels, was ap]K)iuted to wait upon the Secretary of Agriculture 

and request him to publish the proceedings of the convention as a 

special bulletin. 

The convention then adjourned. 

Wesley Webb, 

M. J. Daniels, 

Secretaries, 

Session of the Permanent Lecuslative Committee. 

The permanent legislative committee met immediately on adjourn- 
ment of the convention and elected the following executive committee: 

Executive Committke. 

W. B. Alwood, Blaeksburg, Va., chairman. 
F. M. Webster, Wooster, Ohio, secretary. 
E. M. Warden, Los Angeles, Cal. 
J. H. Hale, South Glastonbury, Conn. 
C. M. Hobbs, Bridgeport, Ind. 
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U. S. DEPABTMENT of AaBIGULTUBE, 

Division op Soils, 
W(uhington, D. 6'., March 18, 1898. 

Sib : I have the honor to transmit herewith a paper upon the method 
of cultivation and statistics of the tobacco crop of Sumatra and the 
physical features of the tobacco district, prepared at your request by 
Mr. Emile Mulder, of Starke, Florida. 

Mr. Mulder is a son of the late associate justice of the supreme court 
of the Netherlands' East Indian colonies. He lived for many years in 
the East and opened and managed for a number of years a tobacco 
plantation on the east coast of Sumatra. 

There is so much interest taken in the growin^j^ of cigar tobaccos in 
this country at present and so much competition from both Sumatra 
and Cuba, that it seems important to lay before our tobacco growers all 
the information possible in regard to the conditions and methods of 
production in the countries from which the competition is most severely 
felt. Sumatra tobacco competes particularly with the product from the 
Connecticut Valley, Pennsylvania, Wisconsin, and Florida. Florida 
and the Connecticut Valley produce a wrapper more nearly like the 
Sumatra than any other places in this country, yet on account of the 
very fine texture and the very thorough grading of the imported Suma- 
tra leaf it brings readily from $2.50 to $5 per pound in our markets 
against 26 to 50 cents per pound for the very best grades of our Con- 
necticut Valley leaf. The reason for this difference in price is partly 
fashion, as the Sumatra leaf makes a fine smooth wrapper, which looks 
well in a case; partly economy, as a pound will cover four or five times 
as many cigars as a pound of domestic wrapper and there is very little 
waste. Furthermore it is so well assorted as to length, color, and shade, 
that small manufacturers can maintain a particular brand with a small 
amount of wrapper leaf to select from, while with the domestic leaf 
the color so lacks uniformity in the case, that it is necessary to have a 
considerable stock on hand in order to maintain a uniform brand of 
cigars. 

It is very desirable that our people be as fully informed as possible 
in regard to the conditions and methods which produce this tobacco, 
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which seems to be desired by the preseut market demands. It is ^oped 
that some of the descriptions will suggest valuable modifications and. 
improvements in our present methods of growing and handling the 
crop. 

KespectfuUy, Milton Whitney, 

Chief of Division^ 
Hon. James Wilson, 

Secretary of Agriculture. 
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CULTIVATION OF TOBACCO IN SUMATRA. 



PHYSICAL FEATTTRES OP THE ISLAND. 

Sumatra forms part of the Datch East IndieH, colonies of the Kingdom 
of the Netherlands (Holland), and is one of the four great Sanda Islands. 
The other three of the large islands of the group are Java, Borneo, and 
Celebes. This group of islands is situated in the remote southeastern 
part of the continent of Asia. (See frontispiece. ) 

The island of Sumatra is about 1,000 miles long and 266 miles wide 
in its widest part. The total area of the island is al>out 168,000 square 
miles. The famous tobacco region known as the East Coast of Sumatra 
covers only about 15,000 square miles. This district is almost directly 
under the ecjuator. It is a province under the government of au officer 
called a resident. 

A feature of this island is made by the Barisan Mountains, which 
run through its entire length. In the southwest some of the peaks in 
this chain have an altitude of 1,500 feet, while near the eciuator they 
are as high as 6,000 feet. About twenty of the peaks are volcanoes. 

Another range of mountains runs parallel with the Barisan chain, and 
elevated plateaus connect them at certain points. There are also exten- 
sive valleys. There are several lakes in the island, the largest of which 
is Lake Semaway, 17 miles long and 6 miles wide, in Upper Padang. 
This lake is 1,170 feet above sea level, and discharges its waters into 
the Indragiri, which flows northeast. 

Many large rivers traverse the island. On the east coast the most 
important ones are the Djambi, Indragiri, and the Siak rivers. Most 
of the rivers run approximately from south to north. In the tobacco 
districts, therefore, the northern estates are usually called the lower 
and the southern ones the higher or upper estates. The rivers are 
usually sluggish and form extensive deltas, from which wide, alluvial 
plains have been developed, at present covered with jungle and forest, 
except where these have been removed for the purpose of cultivation. 

The whole tobacco area of the East Coast of Sumatra is frequently 
called Deli, because this is the principal district and produces the best 
and finest tobacco. 

The population of the East Coast of Sumatra consists of about 1,480 
Europeans, 223,600 natives, 7,600 Chinamen, 290 Arabians, and about 
5,000 other people from various parts of the Indies, including British 

7 
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India. The Europeans can be snbdivided into about 200 government 
employees, 300 soldiers of tbe Netherlands Government, 150 persons in 
mercantile business, the remainder, about SCO, being planters. 

CLIMATIC CONDITIONS. 

Sumatra, being immediately under the equator and in the path of tbe 
general oceanic currents, has a truly tropical climate. This is charac- 
terized by having a very uniform temperature and an enormous rainfall. 
The seasons are called monsoons; the east monsoon lasting from April 
to October, and the west monsoon from October to April. The follow- 
ing tables give the meteorological conditions of only two stations, 
Penang and Singapore, of the Straits Settlements, but they furnish an 
idea of the conditions on the East Coast of Sumatra. There is in 
addition a table of the average rainfall in Medan, the capital of the 
East Coast of Sumatra, for a period of thirteen years. 

TEMPERATURE AND RAINFALL, 

Penang, Straits Settlements^ latitude 5" N,, longitude 101^ E, 

MEAN MAXIMUM TBMPEBATURB. 



Tear. 



1885. 
1886. 
1887. 



Mean 



Jan. 

Deg. 
91.0 
89.7 
89.7 


Feb. 

Deg. 
92.1 
91.3 
88.3 


Mar. 


Apr. 

Deg. 
92.1 
9L7 
88.0 


May. 


Jane. 

Deg. 
88.9 
88.8 
87.5 


July. 


Deg. 

92.5 
93.7 
89.5 


Deg. 

89.8 
89.7 
88.5 


Deg. 
88.0 
88.9 
87.9 


90.1 


90.6 


91.9 


90.6 


89.3 


88.4 


88.3 



Aug. ' Sept. 



Deg. 
87.5 
87.5 
85.2 



Deg. 
86.9 
86.5 
87.3 



86.7 I 86.9 




Deg. 
87.2 
87.0 
86.7 



87.0 



Nov. , Dec. 



Deg. 


Deg. 


87.6 


88.4 


87.0 


86.8 


85.4 


86.7 



86.7 : 87.3 



MEAN MINIMUM TEMPEBATUBB. 



1885 

1880 

1887 


Deg. 

73.0 

1 74.6 

1 73.8 


Deg. 
74.0 
73.7 
74.2 


Deg. 
75.4 
75.8 
73.5 


Deg. 
76.7 
76.4 
74.0 


Deg. 
76.2 
76.4 
75.0 


Deg. 
76.2 
75.5 
74.0 


Deg. 
74.9 
75.2 
73.7 


Deg. 
74.4 
74.5 
73.8 


Deg. 

74.7 
74.4 
74.4 


Deg. 
74.4 
74.2 
74.3 


Deg. 

74.6 
74.3 
74.0 


Deg. 
74.2 
72.9 
73.6 


Mean 


73.8 


74. 74. 9 , 75. 7 

1 


75.9 


75.2 


74.6 


74.2 


74.5 


74.3 


74.3 


73.6 



MEAN MONTHLY TEMPERATURE. 



1885 

1886 

1887 


1 
Deg. 

82.8 

82.5 

81.6 


Deg. 
84.0 
83.1 
8L3 


Deg. 
85.1 
85.2 
82.1 


Deg. 
85.4 
84.7 
82.3 


Deg. 
83.8 
83.5 
82.2 


Deg. 
82.8 
82.8 
81.6 


Deg. 
82.7 
82.6 
81.5 


Deg. 
81.4 
81.5 
79.6 


Deg. 
8L2 
80.5 
81.6 


Deg. 
80.8 
8L0 
80.4 


Deg. 
81.0 
80.3 
79.6 


Deg. 
81.4 
80.4 
79.0 


Mean 


82.3 

1 
1 


82.8 


84.1 


84.1 


83.2 


82.4 


82.3 


80.8 


81.1 


80.7 


80.3 


80.6 



MEAN RELATIVE HUMIDITY. 



1884 

1885 

1886 

1887 

Mean 



P.ct. 


P.ct. 


P.cl. 


P.ct. 


P.ct. 


P.ct. 


P.ct. 


P.ct. 


P.ct. 


P.ct. 


P.ct. 


70 


72 


67 


64 


81 


78 


81 


80 


82 


81 


83 


69 


66 


69 


72 


77 


78 


77 


80 


81 


83 


83 


71 


70 


67 


73 


77 


77 


77 


79 


81 


79 


80 


75 


70 


74 


78 


78 


77 


75 


81 


78 


81 


81 


72 


71 


69 

1 


72 


78 


78 


74 


80 


81 


81 


82 



et. 
75 
77 
73 
78 



76 



TKHPKiUTURK AKD RAnfFAix^contioned. 
Pmumg, StraiU SttilmenU, latitude 6 N., longitude 101- J?.— Con tinned. 

DtCmB or EA15FAIX. 



Tfltf. 


■Jan. 


, Feb. 

1.50 

1.35 

2.87 

1.44 . 

2.16 

6.47 


Mar. 

3.46 
10.99 

.39 
1.92 

.32 
5.71 


Apr. 

>4.12 
6.70 
6.76 
2.72 
5.04 
8.77 


May. 

17.78 
9.88 

10.23 
6.87 

11.53 

14.76 


Jane. 

5.21 
5.83 
8.16 
9.47 
7.38 
7.17 


July. 

7.64 
5.80 
6.83 

11.11 
2.60 

16.08 


■Aug. 

' 16.53 
6.7H 
11.60 
14.29 
15.17 
28.89 


Sept. 

9.84 
18.16 
19.76 
21.67 
31. 52 ' 
11.96 


35.09 
8.16 
11.66 
21.14 
12 98 
23.15 


Nov. 

8.55 
17.82 
8.62 
7.96 
7.49 
13.16 


Dm. 

0.19 
2.93 
2.00 
8.30 
2.38 
9.36 


An- 
Doal. 


we 

IM 

UM 

UK 

UN 

W7 


.. 7.» 
.J 2.76 
.. 3.82 
.27 
.. 5.73 
. 7.70 


96.30 

97.17 

87.50 

107.15 

104.36 

147.65 


Mmn.. 


.. 4.58 


2.83 


8.80 


6.66 


11.83 6.37 8.36 
HUMBm or EAI5Y D 

May. JniM. Jnly. 

14 : 13 , U 

13 

18 12 12 


14.63 
AYH. 

Aag. 

12 

20 
10 


16.82 

Sept. 
19 


18.61 

Oct. 

25 
■"*24*' 


10.60 


5w69 


111.60 




Jan. 

..' 3 i 
13 

17 , 

1 




Mar. 

8 

' *i5* 


Apr. 
8 


Not. 

24 

25 


D9C. 

15 

8 
18 




T«r. 


Feb. 

1 

5 

4 

16 


Total. 


IIW 

UN 

m 


152 
'""269 


Mean. 


11 

1 


8 


9 


1 

14 


16 


13 


12 


16 


18 

1 


25 


24 


14 





Singapore, StraiU SetllmnentM, latitude 1 27' X, longitude lOS 61' E. 

MEAN MAXIMUM TIMPBEATrRB. 



Year. 



m.. 

1882. 
193. 
1884. 
1885. 
1886. 

m. 



J I ■ I 

Jan. Feb. Mar. Apr. May. Jane.iJuIy. 



\Deg. 
., 85.1 
. 86.7 
. 85.5 
84.5 
. 86.0 
. 86.6 
.1 84.5 



Dfg, 


Dtg. 


IHg. 


J)fg. 


Dtg. 


88.7 


86.5 


H9.0 


HM.4 


W).0 


85.6 


KO.O 


88.7 


80.1 


80 6 


86.9 


87.7 


87.3 


88.0 


87. 3 


86.5 


86.9 


87.2 


88.8 


85.7 


86.2 


87.7 


88.5 


88.2 


K6.8 


87.0 


80.2 


88.9 


87.5 


87.5 


84.4 


85.7 


87.0 


87.6 


86.4 



I 

\l>eg 
h:». 6 I 

Htt.4 < 
87.0 
7 86.7 
87.8 

87,5 
87.8 



Aug. 



jytg. 



K8. 
HH. 
87. 
K7. 
H7. 
85. 
85. 



Mean 85.6 86.5 87.5 88.1 88.3 87.6 87.3 87.1 



Sept. Oct. ' Nov. Dec 



Deg. I D*g. 
00. 6 I 90. 6 
86 8 

' H6. 

86.4 *'8r».9 
8H. 88. 6 
87.4 
80.4 



86. 9 
86.4 



86.4 
86.8 



D*g. 




Dtg. 


87.3 


86.7 


86.1 


85.5 


84.9 


84.8 


86.5 


83.3 


87.1 


85.1 


86.0 


84.4 


84.8 


84.0 



87.4 87.4 86.1 1 84.8 



MEAN MINIMUM TEMPERATURE. 




\Deg. 

72.8 
1 73.2 
I 72.1 



70.2 


71.1 


60.9 70.9 


71.4 


72.3 


70.8 


71.7 



Deg. 

74.0 
73.5 
73.0 
71.9 
72.8 
73.4 
72.9 



73. 
73. 
73. 
73. 
73. 
73. 



Dtg. 



73.9 



74.3 i 
73.3 
73.2 

72.4 I 
74.3 I 
73. I 
72.8 



72. 73. 1 72. 1 ; 73. 3 

i I 



Dtg. 
74.2 

74. 

72. 

72. 

73.9 

73.9 

74.5 



5 
5 

7 



Dtg. 
73.4 
73.3 
72.9 
72.9 
72.2 
72.9 
73.1 



Dtg. 
73.5 
73.2 
72.2 
71.8 
72.8 
73.5 
73.6 



Dtg. 


Dtg. 


73.4 


73.4 


72.5 


72.6 


72.6 


72.2 


72.1 


72.4 


72.9 


72.7 


73.5 


72.5 


72.8 


72.9 



-I- 



73.7 73.0 72.9 i 72.8 , 72.7 



Dtg. 
73.5 
71.6 
70.7 
70.3 
72.2 
71.6 
71.7 

71.7 



MEAN MONTHLY TEMPERATURE. 




Deg. 


Dtg. 


Dtg. 


Dtg. 


Dtg. 


Dtg. 


Deg. 


78.4 


80.3 


79.6 


81.5 


81.0 


82.1 


79.9 


79.6 


79.9 


81.1 


82.1 


84.1 


8.3.7 


83.7 


79.4 


80.4 


81.4 


82.1 


82.9 


82.2 


83.1 


78.3 


80.7 


81.0 


81.9 


82.8 


81.7 , 82.6 


80.0 


79.2 


81.5 


82.4 


82.7 


82.3 


83.0 


80.7 


80. 9 82. 4 


82.5 


82.3 


82.9 


82.6 


79.1 


78.5 


80.3 


81.8 


82.1 


81.0 


83.3 


79.4 


80.0 


81.0 


82.0 


82.6 


82.3 


82.6 



Dtg. 

80.9 
81.7 
83.0 
82.7 
82.9 
81.2 
80.6 



Dtg. 


Dtg. 


Dtg. 


82.1 


82.0 


80.4 


81.2 


82.0 


80.8 


81.5 


80.5 


80.2 


81.7 


80.8 


81.1 


82.3 


83.0 


81.4 


81.8 


81.9 


80.4 


82. 1 ; 81. 2 


79.8 


81.8 


81.6 


80.6 



1 

5 




Dtg. 
80. 
80. 
79. 
77.9 
79.8 
78.6 
78.7 

79.2 
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TEMPERATURE AND RAINFALL — continued. 

Singapore, Straits Settlements, latitude 1^ ^' N,, longitude 1039 51' jE.— Continued. 

MEAN BBLATIVB HUMIDITY. 



Year. 


Jan. 
P.et. 


Feb. 
P.et. 


Mar. 
P.et. 


Apr. 


May. 


Jnne. 

P.et. 
76 
81 
83 
80 
81 
84 


July. 

P.ct. 
74 

77 
78 
76 
81 
76 


Aug. 

P.ct. 

76 
76 
78 
76 
82 
81 


Sept. 


Oct. 


Nov. 


Dec. 


1882 ." 


P.et. 
80 
82 
81 
80 
81 
83 


P.et. 
76 
80 
80 
80 
83 
82 


P.ct. 
79 
81 
79 
76 
82 
82 


P.ct. 

78 
82 
83 
76 
81 
81 


P.et. 
82 
83 
82 
83 
84 
85 


P.ct. 
84 


188:J 


78 
84 
77 
82 
84 


76 
79 
84 
76 
86 


79 
80 
77 
79 
83 


83 


1884 


83 


1885 


85 


1886 


82 


1887 


87 






MPAfl - r - . ,,-T-- 


81 


80 


80 


81 


80 


81 


77 


78 


80 


80 


83 


84 







INCHBS OF RAINFALL. 



Year. 


Jan. 


Feb. 


Mar. 

8.30 
1.62 
6.30 
9.19 
L17 
3.49 
5.46 


1881 

1882 

1883 

1884 

1885 

1886 

1887 


13.49 
6.37 
2.95 

11.52 
1.99 
9.60 

1L79 


L91 
10.76 
2.39 
2.19 
6.29 
3.79 
12.90 


Mean... 


8.24 


5.75 


5.08 



Apr. 
6.14 


May. 


June. 


July. 


Aug. 


Sept. 
5.48 


8.70 


2.65 


5.01 


5.40 


6.58 


6.63 


5.49 


5.30 


5.04 


5.74 


7.87 


7.62 


4.83 


2.71 


3.10 


9.38 


2.52 


4.77 


5.83 


8.00 


4.98 


8.39 


5.40 


7.22 


10.11 


3.82 


2.34 


2.81 


5.71 


9.74 


8.51 


L71 


16.28 


5.84 


9.12 


7.12 


10.23 


13.97 


14.39 


8.53 


6.19 


7.40 


6.81 


5.79 


7.36 


6.60 



Oct. 



10.41 
9.82 
7.41 
9.00 
3.96 
9.15 
6.92 



8.10 



Nov. 



11.23 
8.11 
6.03 
3.59 

10.42 
9.43 

10.28 



Dec. 



8.44 



12.23 
8.46 
6.15 

12.53 

15.48 
7.28 

12.98 



Au- 
niial. 



90.95 
79.92 
66.74 
82.51 
71.01 
80.53 
123.69 



10. 73 86. 49 



NUMBER OF BAINY DATS. 



Year. 



1881 

1882 

1883 

1884 

1885 

1886 

1887 

Mean. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


14. 


6 


18 


9 


7 


8 


12 


7 1 


8 


15 


18 


18 


18 


6 


11 


9 


9 


7 


12 


11 


19 


14 


5 


6 


10 


13 


11 


9 


10 


13 


16 


18 


21 


19 


10 


14 


8 


13 


14 


12 


11 


14 


14 


13 


6 


14 


5 


9 


20 


14 


9 


8 


13 


8 


20 


14 
23 


11 
21 












19 
19 






22 
20 


21 


19 


18 


18 


10 


16 


16 


14 


12 


12 


12 


13 


12 


10 


13 


13 


15 


18 



18 
18 
20 
12 
18 
16 
24 



18 



Total. 



140 
152 
152 
154 
144 

225 



Average rainfall at Medan for a period of thirteen years. 



Inches. 

January 5.1 

February 3. 6 

March 3.6 

April 4.9 

May 8.1 

June 4. 7 

July 5.2 



Inches. 

August , 9. 

September 10. 1 

October 9.4 

November 10. 2 

December 8. 7 



Total 83.1 



As a rule the temperature increases slightly from October to March. 
The daily temperature ranges from about 70° F., at sunrise, to 94^ at 
midday and is quite uniform tliroughout the season. Bain falls in all 
months of the year, but the greater portion of it falls between October 
and December, which constitutes the rainy season of the year. 
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SOILS. 



The soils of the tobacco districts are mainly volcanic in origin. 
Those of Deli and Langkat, where is grown the finest and silkiest 
tobacco, of a rich brown color, are inclined to be argillaceous. The 
lighter colors of tobacco are produced on the loamy and sandy soils 
with a clay subsoil. Toward the southeast part of the district, where 
some of the newer tobacco estates have been oi)ened, the soil is quite 
sandy, with a porous subsoil where a drought of one week often causes 
a serious loss. On the argillaceous soils of Deli and Langkat the 
tobacco can often, stand a drought of three weeks or longer without 
much injury. In this district, however, they have frequent light showers 
which are of great value to the tobaci*o. 

The Deli district slopes from the mountain to the east and, including 
Langkat, extends from 5 to 4«5 miles inland from the ocean. Experience 
has shown that land situated within 5 or 10 miles of the ocean does 
not produce as good a quality of tobiicco as that grown farther inland. 
Where it is grown too near a large body of water it has a poor ^^burn.'^ 
At the same time, the estates high up on the mountains have not had 
much success in growing a tine, silky wrapper. As a rule the lowlands, 
free from inundations and not too near the sea, have always given better 
results than the upper estates near the mountains. 

A number of soils from the principal tobacco districts of Sumatra 
have been sent to the Division of Soils by the vice-consul at Padaug. 
The mechanical analyses, showing the texture of these soils, are given 
in the accompaujing table, followed by a brief description : 

Mechanical anal y Ben of tobacco soils from Sumatra, 



■ 



Ko. 



Districto. 



2207 
2202 
2200 
2209 
2190 
2210 



2196 
2196 
220] 
2197 
2198 



I^anekat 

So.. 

DeU 

L.angkat 

Deli 

Lanskat 

do... 

Deli 

do... 

Liaogkat 

DeU 

do... 



I 



Metli. 
uni 



Fine 



^°*^' OrMn. Gravel Coarne uni , J"? 

tar© in J!'?*" ./ ?« i ' »and. Hand, i ,r;?V' 

air-dry >«^""»^ -fj^^ lto0 5 0.5 to "f/^ 

wm^li. ^^' ""■ I mm. . 0.26 J?„' 
^ mm. 



Peret. 

10.30 
7.61 

12.25 
7.89 
3.77 
7.79 
7.85 
8.07 
3.06 
3.43 
3.97 
4.33 



Very 
tine 
sand, 
0.1 to 
0.05 
mm. 



I 



Silt. 

0.05 to 

0.01 

mm. 



Fine 

Hilt. 

0.01 to 

0.005 

mm. 



Clay, 

0.005 to 

0.0001 

mm. 



Peret. 


Peret. 


Peret. 


Per et. 


Peret. 


Peret. 


Peret. 


Peret. 


Peret. 


17.09 


2.87 


11.10 


18.90 


13. 25 


2.48 


23. 34 


1.11 


0.42 


26.49 


.76 


1.23 


5.26 


16.87 


18. 21» 


16.89 


3.58 


1.00 


23.41 


.81 


1.44 


3. 62 13. 94 


19.52 


18. 82 


4.69 


2.72 


20.39 


2.13 


8.64 


15.46 20.50 


13.59 


8.84 


1.25 


3.98 


12.88 


2.41 


10.56 


15 51 , 16. 59 


14.81 


13.93 


4.01 


5.20 


7.86 


3.35 


7.77 


20.11 , 11.71 


14.17 


17.56 


4.57 


5.75 


9.30 


1.24 


4.36 


10.63 ' 14.25 


7.69 


33.60 


5.02 


6.20 


0.95 


.10 


.30 


2.86 1 19.91 


32.91 


15.98 


5.94 


7.20 


8. 82 




.30 


2.73 18.76 


28.74 


17.81 


8.65 


12.75 


7.81 


i.35 


1.89 


6. 47 18. 71 


24.63 


15.74 


6.74 


13.82 


13.26 


.98 


2.90 


5.95 , 9.45 


14.95 


12.67 


12.58 


25.47 


12.66 


1.50 


2.79 


3.95 


7.68 


8.91 


16.14 


13.25 


27.42 



2207. This sample is from the Padang Brahrang estate of the United 
Langkat Plantations Company, Limited, in the district of Langkat. It 
is described as being adapted to a very good type of tobacco. 

2202. This sample is from the Tandjong Goenoeng estate of the 
British Deli and Langkat Company, Limited. The description of this 
soil calls it a clay mixed with sand and indicates that it is very well 
adapted to tobacco; also to rice. 
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2200. This is from the Bimboeu estate of the British Deli and Lang- 
kat Company, Limited. It is described as sand and clay and well 
adapted to tobacco. 

2209. Sample from Tjermin estate of the United Langkat Plantations 
Company, Limited. It is said to prodace a very fine leafy tobacco of 
good burning qualities. 

2199. This is a sample from the Eimboen estate of the British Deli 
and Langkat Company, Limited, which for some reason is not well 
adapted to the production of tobacco. The plants have only eight or 
ten leaves and these are of third and fourth lengths. The reason for 
the inferior quality of the tobacco is not stated. 

2210. This is from the Tjermin estate above mentioned, and is not 
well adapted to tobacco, as the subsoil is coarse and open and lacks 
humus and vegetable matter. 

2208. This is from the Brahang estate above mentioned, and is said 
to produce a very fine wrapper leaf and to be adopted also to coffee. 

2195. This sample is Irom theBekala estate of the Deli Maatschappij. 
The soil is loamy and easily cultivated, and produces the very best 
kind of Sumatra tobacco imported into America, known as the "bull- 
eye speckled" tobacco. The sample is from a depth of from 4 to 12 
inches. 

2196. This sample is from the same place as the one just given. It 
IS the subsoil at a depth of from 12 to 24 inches. 

2201. This is from the Tandjong Goenoeng estate above mentioned. 
The subsoil is said to be volcanic and to contain much pumice stone. 
It is quite open and leachy and crops suffer from drought. For this 
reason it is not well adapted to tobacco, as plants die or are forced to 
early maturity before they have attained any size. 

2197. This sample is from the Bekala estate above mentioned. The 
soil is rather heavy, containing a comparatively large amount of clay, 
and it is said there is no hardpan underlying this, and plants are 
liable to die about two weeks after being set out. For this reason it is 
not well adapted to tobacco growing. The depth of this sample is 
from 4 to 12 inches. 

2198. This is a subsoil from a depth of from 12 to 24 inches, taken 
immediately under the sample just described. 

THE INTRODUCTION OF TOBACCO. 

Prior to 1862 a very good quality of tobacco was produced in the 
eastern portion of the Island of Java, in the same group of islands with 
Sumatra. This had been exceedingly profitable for the planters, but 
about this time the crops began to bring lower prices and planters were 
forced to look to other localities in which a better grade of tobacco 
could be produced. An Arabian trader called the attention of some 
of his merchant friends in Batavia, the capital of Java, to Deli on the 
east coast of the Island of Sumatra where he claimed there was a 
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splendid opportunity to raise a particalarly fine grade of tobacco. 
Little was known of Deli at this time, especially of the interior. After 
a persistent effort the Arabian succeeded in interestiug a Java planter, 
Mr. Nienhuis, and in March, 1863, the latter accompanied the Arab to 
Deli to see what could be done in the matter. Mr. Nienhuis was received 
very cordially by the native sultan and succeeded iu getting a firm foot- 
hold in Deli and securing several valuable franchises from the sultau. 
The following year Mr. Nieuhuis was provided with sufiicieiit funds by 
a mercantile firm of Rotterdam, and raised a crop of 50 bales of tobacco 
of about 176 English pounds to the bale. In 1865 he raised 189 bales. 
The first crop raised by Mr. Nienhnis in 1864 of 50 bales sold for 48 
cents Dutch money, equivalent to about 20 cents American money, 
per 1.1 English pounds. The next crop (1865) of 189 bales sold for 
149 cents Dutch money, or 60 cents American money, per 1.1 pounds. 
The 1868 crop of 890 bales sold at about 90^ cents American money. 

The superior quality of this tobacco attracted the attention of experts 
to such an extent that in 1869 a number of capitalists of Amsterdam, 
headed by Mr. Gremer, concluded to undertake the raising of tobacco 
on a large scale. They organized the <'Deli Maatschappij" (^^maats- 
chappij ^ means company) with an original capital of 300,(H)0 guilders 
(about $120,000). Many companies and several private planters fol- 
lowed this lead, but the Deli Maatschappij has always been the most 
important organization of the east coast of Sumatra. At present there 
are 36 incorporated companies, with a total of 97 estates or planta- 
tions, and 38 private planters in the tobacco district of the east coast 
of Sumatra. 

An estate to be at all profitable should contain at least 4,000 bouws, 
equivalent to about 7,000 acres. The land for such an estate is obtained 
in Sumatra in a way unknown in America. It is not bought outright, 
but a franchise or concession is obtained from the sultan for a period 
of seventy-five years under the sanction of the government. In the 
beginning of the tobacco industry a concession could be obtained for 
almost nothing. It depended mainly upon the native sultan, subject to 
the approval of the INTetherlaud East India government, which was 
readily obtained. In recent years, however, it costs much more to 
obtain a concession, and so much of the best tobacco land has been 
taken up in Deli that it is difficult now to obtain the necessary quantity 
of land where good tobacco can surely be grown. 

LAYING OUT AN ESTATE. 

After the concession is obtained from the sultan and is approved by 
the government, the planter pays an annual rental, called hassill 
tanah, of 50 cents a bouw^ per year. In the beginning the sultans 
were not very particular in the measurement of the land. The land 
was not accurately surveyed, and the boundaries were very carelessly 

^A bouw equals 7,091 square meters, equal to about If acres. 
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given, BO that usually much more laud was obtained than had been 
asked for. In later years, however, this has changed, and now where 
a franchise is obtained the land is supposed to be accurately measured 
by a competent surveyor. 

Only a portion of the 7,000 acres constituting an average-sized 
estate is under cultivation at any one time. When land was plentiful 
and concessions were easily obtained, the field was cleared and planted 
in tobacco but once in twelve or fifteen years, in order that the jungle 
should grow on it again and make it almost virgin soil. But since all 
the best land is now taken, this time is considerably lessened, and it is 
usual to aUow but four or five years to elapse between successive 
plantings of the same field. 
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Fio 1. — Diagram showing arrangement of fields and sheds on Sumatra plantation. A B is the main 
plant road ; A A, sheds ; BB, small roads crossing fields parallel to main plant roads. The fields 
are each 60 feet wide from north to south and 960 feet long from east to west. 



The estate is divided into a number of fields under a manager, or 
administrator, as he is there called. The maximum number of fields 
for an estate is about 400. The size of a field is usually IJ acres, and 
this is given to one Chinese coolie to cultivate. 

The arrangement of the fields is shown by fig. 1. The fields are 
each 60 feet front on the plant road by 960 feet deep and are divided 
from each other by small gutters to carry off the rain. Near the plant 
road are the sheds to receive the tobacco when cut. The plant road is 
24 feet wide. Two roads, each 4 feet wide, run across the fields par- 
allel to the plant road, dividing the fields into three sections. A cleared 



15 

strip about CK) feet wide ih left at each eud of the tract to inmire Han- 
light to tlie plants. 

On a iieinr estate the admiiiitttrator usually coinmenceH with from 80 
to 100 fieldH ; occasionally an estate is started with 6<) fields, but never 
with less. The second year 200 fields will be under cultivation, the 
third year 300, the fourth year about 3ri0, while about the fifth year the 
foil nainber of 400 fields will be reached. With this maximum number 
of 400 iields the administrator has enough ground to keep exchanging 
in order to let the land, after having been planted in tobacco for one 
year, lie idle, for a few years at any rate, t4> recni)erate. This is con- 
sidered an im[)erative necessity in Sumatra in order to maintain a 
superior quality of wrapper leaf. 

IKITIAL KXPKNDITUHKK. 

One of the most striking facts about the cultivation of tobacco in 
Sumatra, and a fact which will seem astonishing to the American 
planter, is the magnitude of the operations and the large amount of 
capital invested in the enterprise. The following list gives the princi- 
pal items of permanent expense in obtaining a concession of 1,000 
boaws, suitable for 200 fields, and for the eciuipment of the same with 
buildinfirs, implements, and laborers.* 

Traveling expensea, presents t^i native princes, surveying land, etc $4, 800 

Clearing laud for drainage, bridges, etc 400 

Drainage, ditches, etc 1, 200 

Constrnction of main plant road 800 

Manager's hoase 400 

Ttto asBiatants' house 400 

Hoase for Chinese coolies 160 

House for Javanene and Hoyan coolies 120 

Hospital, store, tool hoase, etc 160 

Fermenting shed 640 

Ox carts, 6 at $40 each, and 6 pair of oxen at $60 each 600 

Horses, harness, carriage, etc 400 

Exi»ense of getting 60 laborers from Java 800 

Exjiense of getting 250 Chinese coolies 2, 400 

Incidental expenses 1, 600 

Total 14,880 

These are average prices, be it said, for an estate situated about 5 
miles from the oceau. For places farther inland the expense of trans- 
portation will make the cost somewhat greater. The item for clearing 
tbe land is not the cost of clearing the fields, but simply for roads and 
ditches. The money paid for preliminary traveling expenses and pres- 
ents to native princes is, of course, sunk; also the expense of getting 
the coolies. 

1 The yalues in this bulletin, with the exception of the tables in the Appendix, are 
in United States money, based upon figures of some years ago, when the Mexican 
dollar was worth 80 cents and the guilder was worth 40 cents. On April 1, 1898, the 
Mexican dollar was worth only 44 cents. — M. W. 
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ANNUAL EXPENSES. 

The average auoaal expenses of sach an estate may be stated approxi- 
mately as follows: 

Salary of manager, at $200 per month $2,400 

Traveling expenses * 200 

Clearing land for 200 fields 800 

Medical attendance, including medicine 480 

Salary of 2 assistants, at $80 per month each 1, 920 

Chinese head overseer 240 

Chinese or Singapore native clerk 144 

Salaries of 60 Javanese coolies for one year 3, 450 

Watchman for one year 280 

Rental to sultan 200 

Government taxes 320 

Twenty-five drying sheds, one for every eight fields, at $320 ^ 8, 000 

Presses, scales, thermometers, etc 680 

Pay of Chinese coolies, upon the supposition that each has an average, with 

sucker crop, of 15,000 plants, at an average price of $4.40 per thousand 13, 200 

Commission of Chinese foreman, 7 per cent of what his coolies have cut T 924 

Matting 80 

Cost of fermenting, grading, sorting,' baling, and hauling 5, 600 

Freight to steamer 80 

Export duty of 1 guilder (40 cents) per bale 480 

Total 39,478 

Total cost at end of first year 54,358 

BUILDINGS AND THEIR LOCATION. 

In opening up an estate it is very desirable to have the buildings 
near the center, as the fields are constantly changing, and all of the 
tobacco has to be hauled to the curing shed. It is quite necessary, how- 
ever, if there is a river running through the estate, that the establish- 
ment be situated near the river landing or upon the main road leading 
to the river landing, or to the railroad station. Great attention is given 
to the construction of the main plant road, which usually goes through 
the center of the estate, so that the fields will be distributed on either 
side. There should be a depth of at least 1,000 feet of land which can 
be cleared for the fields on either side of the road. The road is sub- 
stantially built and thoroughly well drained, with ditches on either side. 
These ditches are from 3 to 6 feet wide, and about 2 J feet deep. Such 
a road usually costs from $24 to $32 per 600 feet. 

The establishment includes a house for the manager, which, in the 
beginning, is a plain cottage, lifted from 6 to 9 feet above the ground, 
for the manager and one assistant. Later a better house is built. 
Chinese coolies, with the exception of the tandil, or foreman, are 
always single men. Sheds are usually built for them about 18 by 36 
feet, one shed being intended for ten men. There is a small separate 
building of about 25 feet square for the head tandil; then there is a 

^ These sheds need not be bnilt anew every year. They last two to three years. 
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general kitchen, consisting of a shed about 10 or 18 feet wide and KiO 
feet long, wbere every coolie cooks for himself, excepting in sorting time. 
Their food is then prepared for them in bulk by the storekeeper. 

The Javanese coolie has a somewhat diHerent house, as a great many 
of these are married men. They have small houses, about 25 feet 
square for the married men, while for the single men the houses are 
similar to those of the Chinese coolies. 

There is a store on the estate under the control of a Chinese mer- 
chant, inrho usually pays for the expense of the building and who sells 
to the coolies at prices subjoc*t to the apimival of the administra- 
tor. A.S the estate grows, branch stores are established in the several 
divisions of the plantation under the control of this merchant. When 
there are many Javanese coolies there is a separate store in the Java- 
nese quarters, as the Javanese coolie is a Mohammedan and is not 
aUowecL to even touch anything coming from the pig, while this is the 
principal diet of the Chinese coolie. 

The material shed is a building about 28 by 60 feet, and is usually 
covered, with zinc or galvanized iron. This building contains the 
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Fio. 2.— Ground plan of fermenting shed. 



material and the extra attap or covering of the drying Hlieds. The build- 
ing is usually insured for six or nine months each year. The horse 
stable, ox stable, and carriage sheds are all small open sheds, as the 
climate is so very warm that no closed stables are necessary. 

One of the important features of the Sumatra tobacco estate is the 
hospital. All of the laborers employed on the estate, including the 
Cliinese and Javanese coolies, have to be treated free of charge by the 
planters in case of sickness. This is in all contracts for labor. At first 
the hospital is in a small building, but on some of the large estates, 
esi>ecially those of the older companies, fine modern hospitals have 
been erected, where all necessary medicines and ap])liances are kept, 
and where a regular physician comes at least once a week to visit and 
inspect the place. 

The most important building of the establishment is the fermenting 
shed, which usually costs about $600 or $700. The ground plan of 
2605 2 
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this shed is shown in iig. 2. It is asually about 240 feet long by 60 
feet wide, not counting the two porticos at the doors on either side. 
It is 36 feet high and slopes gradually on either side to 10 feet in 
height. The whole length on both sides is filled with glass windows, 
so as to give plenty of light. There is a platform in the middle about 
180 feet long and 30 feet wide. This is for the piles of tobacco in the 
fermentation. The platform stands on pillars 3 feet high, for the double 
purpose of having it freed from the moisture of the ground and to affbrd 
a good view over the whole fermentation shed. The platform is 
divided in the middle so that the coolies do not have to walk all around 
it in delivering the sorted tobacco. Some of these fermentation sheds 
are quite expensive, being made of brick and covered with attap, a sort 
of thatch, which will be described later. 

On either side of the platform there is a space of about 15 feet which 
is kept free for the coolies who are sorting the tobacco according to 
the grades. While engaged in this sorting they sit on matting spread 
on the floor and have the benefit of the full light falling from the out- 
side through the glass windows. The shed is usually built from east to 
west, so that the rays of the sun from December to February, the 
period when the sorting is usually done in Deli, will not fall on the side 
where the coolies are sorting. 

There is an extension, marked "receiving place" on the plan, usually 
about 30 feet square and so constructed that plenty of light comes in 
over the top. This is where the tobacco is received from the drying 
sheds. There is a ditch 3^ to 4 feet wide and 2 feet deep around the 
shed to insure perfect drainage. 

CHINESE COOLIES AND THEIE MANAGEMENT. 

The Chinese coolie is an absolute necessity for the planter in Deli. 
It is doubtful if a laborer could be found that would serve all the pur- 
poses as well, taking into consideration the climatic conditions. He is 
admirably adapted to the work and understands what is expected of 
him. Europeans could not possibly stand what the Chinaman stands 
with impunity. The coolie is usually imported direct from China and 
at a very great expense, so that usually a number of planters club 
together and send one or two men to China to engage and bring over 
the coolies for them all. These coolies are called "singkehs," equiva- 
lent to our word "greenhorns." They know nothing about the cultiva- 
tion of tobacco, and have to learn it from the Chinamen who have 
already been in Deli for a year or more. 

The Chinaman does not plant and cultivate the tobacco on regular 
wages, but at so much per 1,000 plants grown. Later in the season, how- 
ever, he does piecework in the fermenting shed. Each receives in the first 
place a few dollars down, usually $4, upon signing the contract. Then 
there is an advance of from $4 to $8 each, according to his appearance. 
This is advanced before anything is done by the coolie, in order to give 
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him some capital to live on. The moii^y ho advau(;ed is charged to the 
accoant of each individaal, and is paid back when the tobacco is 
broaglit in. All the rest of the ex|)ense of getting the coolie over to 
the isls^nd and any bonus he receives is not returned directly to the 
planter. The Chinese coolie is bound to sell the tobacco to the estate. 
The msuiager gives hini a field of land, about 1^ sicres, after it has been 
cleared of the larger trees. He then gives him the necessary imple- 
ments for clearing and cultivating the land, the actual cosnt of which is 
charged up to his account. Further, on every pay day, that is, on the 
Ist and 16th of the month, he gets from $1.C0 to $2 advance, according 
to bis standing. This is charged to his account. There is no Sunday 
in I>eli. These pay days are called by the coolies ^Miaribesaar,^' or 
great day. On these days they are not expected to work in the field, 
bat are paid off about 11 o'clock' in the morning and have the day to 
themselves. The Europeans are paid by the month. 

The Chinamen from Singai)ore or Penang, who have been one or 
more years away from China, and those who have worked one or more 
years on the tobacco plantations and have been able to pay their debts 
and reengage themselves for another year, are, of course, considered 
the most desirable coolies to have. Tltey s))eak a little of the native 
Ian ^nage— Malay — and often a little English. It is almost necessary 
to have a few of them on an estate to teivch those who come from 
China direct. They know exactly what is to be done and how to do it, 
and they understand, moreover, that it is to their own interest to 
work well. There is one serious drawback, however, that they are 
inclined to be a rowdy set. They are inclined to think that they 
know more than they do and that they have more rights than others, 
and they very often cause great trouble on some of the estates. 

PREPARATION OF THE (JROUND BY COOLIES. 

Clearing the land of the largest trees usually costs about $4 for each 

field. This is charged to the account of the coolie, but never more than 

this sum is charged against him. When the coolie arrives, a field is 

assigned to him from which the largest trees have been felled some 

time before, so that they are well dried out and fit to be burned. The 

Chinaman then gathers up the brush and wood and chops up the trees 

and burns the land oft' until the growth is entirely reduced to ashes. 

Sometimes very large trees are left lying on the ground and the planting 

is done around them, as also around the stumps. Ko plows are used, 

except in very rare cases. It would be imi)ossible to make any progress 

with a plow on land so full of stumps and roots and pieces of trees as 

these newly cleared jungle fields are. Occasionally in grass land a 

plow, drawn by two or more buft'aloes, is used. The coolie is supplied 

with an implement called ^'tjankol," with which to work the ground to 

a depth of 12 inches. This takes the place of the plow in this country. 

He must, of course, very often use his ax to cut the roots, which are 

then exposed to the sun, and when dry are burned. 
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Where possible, the fields adjoin the main plant road and are laid ofit' 
about 60 feet wide with a depth of 960 feet, where the ground is level. 
Taking off' the places for the sheds, roads, and ditches, this gives about 
IJ acres for actual cultivation. Between every two fields there is a 
small ditch, which runs entirely around it, to show the dividing line and 
to drain the land. The 960 feet depth of the fields is then divided, after 
it has been cleared, into three parts, by ditches which run into the 
main ditch on the side of the plant road. The system of drainage is 
very perfectly maintained. There is also a narrow road of 3 or 4 feet 
in width running between the three parts of the field. The growth is 
cleared for about 60 feet beyond the limit of the field, in order to admit 
the light and sunshine to the lower parts of the field. 

SUPERINTENDENCE OF THE COOLIES. 

About every 40 men have a foreman, called '* tandil.^ He is a China- 
man who has had a few years' experience and has been promoted from 
the ranks of the coolies. This man receives usually 7 per cent of what 
his division of coolies gets and is entitled on pay day to $4, to be charged 
against his account. The head tandil is the head foreman of all the 
Chinamen on the estate. He is usually a civilized Chinaman who has 
been a coolie, then a tandil, and who has consequently had all the 
experience which it is necessary to have. His position on the estate is 
one of great importance, and many a row and difiBculty between the 
coolies and the European assistants could not be fixed up without his 
assistance. His income depends upon circumstances, but is always 
more than any of the assistants, and is sometimes as much as the 
manager receives. He does not get as large a stated salary as the 
manager, but he has several perquisites, including the concession of 
the gambling tables on great days, which, altogether, means a large 
sum. The working hours when the coolies are expected to be in the 
field are from 6 a. m. to 11 a. m., then there is a rest from 11 a. m. to 1 
p. m., then in the field again from 1 p. m. to 6 p. m., making ten hours 
a day. In working in the fermenting sheds the hours are the same, 
excepting that the noon rest is shortened one hour and the day ends an 
hour earlier, as there would not be light enough after 5 o'clock to do 
the sorting. 

A very complete system of espionage is maintained over the coolie 
by the planters. They frequently run away to escape payment of their 
debts, or for some crime that has been committed in the frequent affrays 
that take place. There is an agreement between some of the planters 
that a coolie shall always be given a letter of discharge when he leaves 
a place honorably, and they will never engage a coolie outside of China 
or Singapore unless he is provided with a proper letter of discharge. 
This letter contains the name and a full description of the person. 
Nevertheless, there is a large traffic in these letters, and they often sell 
for $10 or $15 apiece. If a person is caught using a discharge letter 
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not intended for liiin, the letter is confiscated and the coolie is sent 
tojiul. No coolie im allowed to leave the estate daring the year and 
visit another estate, or go to a neighboring city without first getting 
a written pass. The color of the pass is pink, while the discharge letter 
is a light green. A pass is nsnally issued for ftt>m one to ten days. 
Whenever a coolie is met on the public highway by a police official his 
pass is demanded, and if it is not shown he is confined in jail until the 
police can find oat from what estate he has (^onie. A reward is offered 
of $2 or 93 to tlie guard who returns the person, and this amount is 
charged up to the coolie himself. Notwithstanding the strictest pre- 
cautions, there are many who run away in Sumatra and are never 
hroaght back. Any manager belonging to the planters' committee 
engaging a coolie without a proper discharge letter is liable to a heavy 
fine from the committee. 

THE DBTINO SHEDS. 

There is generally one drying shed (fig. 3) for eight fields. These sheds 
are usually 72 feet wide by 18() feet long and 36 feet from the ground to 
the ridgepole. The sheds are i)laced, if i>ossible, near the main road of 
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the estate, and are nearly always built from north to south, to protect 
them from the heavy winds which frequently prevail in Deli. The 
material for the construction of these sheds comes almost entirely from 
the jungle, with the exception of the covering for the roof and sides. 
There are seven rows of posts. The row in the center has posts 36 
feet high ; one row on each side has posts 28 feet high, and on each 
side of this there is a row of posts 20 feet high, and on either side 
again a row 12 feet high. In each row there are 31 posts. They 
are commonly sunk 4 feet in the ground. The building of the sheds 
is frequently given out by contract to Malays. Sometimes the material 
is all furnished by the contractor and at other times by the estate. 
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These slieds are only expected to last for two years, after which time 
they are abandoned and new ones built in other fields that have been 
taken up. They are therefore not very substantially put together. 
They are not covered with planks, but with rough wood from the 
jungle. The roof is covered with attap. This is made of a sort of 
palm called nipa-palm. The leaves of the palm are bent around a* 
bamboo about 6 feet long. The width of the whole when finished is 
about 1^ feet, so that a surface of about 9 square feet can be covered, 
with eacli bundle. These are attached to the laths on the roof by rattan 
striugs in such a way that each attap covers the next one by about 5 
inches, in order to prevent leakage. This makes a very substantial and 
durable covering for the purpose for which it is intended. When the 
shed is abandoned this attap is removed and stored away until needed 
for another shed. It shrinks somewhat on drying, and when it is put 
on a new building it must be crowded somewhat closer. The doors and 
windows are made to give very thorough ventilation when open. The 
doors are small, as carts are never drawn into the shed, the tobacco all 
being brought in by hand. 

The supports on which the tobacco is hung are usually set at the 
following distances: The first one is 5^ to 6 feet from the ground, the 
next one is 2J feet higher, while the next four usually have a distance 
between them of 5 feet. Of the six compartments into which the shed 
is divided lengthwise by the rows of posts only five are used for hang- 
ing up tobacco; the sixth one — that is the one on the end of which are 
the two doors — is not used to hang tobacco, as there would be danger of 
damage by the coolies bringing in the fresh tobacco. There is a small 
platform called the "lantih," about 12 feet square, upon which the 
tobacco is stripped from the stem when it is cured. 

PLANTINO AND CULTIVATINa. 

As a rule, each coolie makes and keeps his own plant bed in the front 
part of the field near the road. Occasionally a fine piece of land is 
picked out where all the beds are made together, but in this case every 
coolie has his own bed. The usual size of the beds for each coolie 
is about 3 by 18 feet, or 54 square feet, upon which is put rather 
less than half of a cartridge-shell measure of seed. As it is difficult to 
give a definite measure of the seed required on account of the change 
in its vitality and the change in seasons, a number of trial beds are 
usually sown, so that the manager can know what is the best measure 
of seed to sow. It is important that the beds be not too thickly sown. 
The bed is about 1 foot high with a ditch all around it. The seed is 
kept by the manager in quart bottles, and this seed bottle is never 
given to the Chinaman. Each coolie gets a paper package with enough 
seed for one bed at a time. He mixes the seed well with dry wood 
ashes, about 2 or 3 quarts of ashes for each bed. After the bed has 
been thoroughly prepared, cleared of all roots and carefally raked over 
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md irell watered, tbe mixtare of ashe^ and seed is carefully Hpread 
over tlie surface. Every six days a new seed bed is made, in order to 
be sure to always have fresh plants of proper size on hand when tbe 
time comes for transplanting. A bed of this size will prodace about 
2,000 good, plants as a rule. As a coolie plants about 10,000 plants on 
an average in his field, it would be expected that he would make about 
5 of tbese seed beds, but as a rule every coolie makes fi'om 14 to IG, and 
sometimes as many as 20 seed beds. 

Wben new land is used it is not necessary to burn the beds first, as 

little troable will ensue from grass and weeds; but if old laud is used 

it is necessary to burn the land over, as is done in the United States. 

Before sowing the seed bed is covered with a sort of roof. On one 

side of tbe bed sticks are put in about 3^ to 4 feet high, and on the 

opposite side sticks of from 3 to 3^ feet, thus giving a gentle slope to 

the roof, which is made of straw or prairie grass. This can be put close 

togetlier or spread out as desired, in order to regulate the amount of 

heat received by the small plants. In this way the seeds and tender 

plants are protected from the intense heat of the East India sun. Beds 

are always made from east to west lengthwise. After eight or ten days 

the roof can be spread out considerably in the morning and evening, 

and after a month or five weeks it can be taken ofif and kept to serve 

for another bed. The plants are usually ready to be transplanted in 

from forty-five to fifty days after the seeds are sown. 

The white ants and occasionally caterpillars and worms are very 
destructive in the seed beds. The best way to get rid of the pests is 
by taking them ofif by hand. For this purpose the Chinaman goes 
over the bed very early in the morning or in the evening with a torch. 
Sometimes a mixture of water and akar toeba (root of a plant called 
toeba) is applied with good success to keep ofif the pests. 

SETTING OUT THE PLANTS. 

Transplanting begins about the last of March and is continued until 
the beginning of June. Experience has shown that after that date the 
results are not so satisfactory. 

The field is first thoroughly broken up to a depth of a foot with the 

l7Jaiik:ol. The coolie then carefully clears the piece which he intends to 

plant of all stumps, grass, etc., and rakes the ground carefully, so that 

it has a smooth and even appearance. This is done the day before the 

transplanting. The coolie is then provided with a plant string of the 

same length as the width of the field, namely, about 60 feet. Each 

end of the string is securely attached to a stick 3 feet long for the pur- 

I)Ose of laying oft* the rows. The string itself is divided into spaces of 

2 feet by securely tying red or blue ribbon or cord at these intervals. 

These show where the plants are to go in the row. The coolie then 

provides himself with a plant stick about 3 feet long and sharpened at 

each end. The middle of the stick is flattened somewhat that it may 

be held more securely. After stretching the plant string across the 
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field the holes are made with the stick about 4 inches deep and 3 inches 
wide. In this way about 250 or 300 holes are prepared in rows 3 feet 
apart, the holes in each row being 2 feet apart. The holes are watered 
immediately before the plants are put in. 

Early the next morning after these holes are made the coolie i^ulls 
out about 300 of the best plants from his plant bed. Those which are 
fresh looking and which have a healthy green color are, of course, 
selected. The pulling is done when the dew is on the plant. The bed 
is first wet thoroughly with water and the plants are then pulled oufc 
carefully, so as not to injure the i oots. A little earth is left on the roots. 
The plants are put upright in a basket in such a way as to support 
each other. They are usually from 3 to 6 inches long at the time of 
pulling. When the required number has been pulled the toi)s are 
sprinkled with water and the basket is covered with a piece of cloth. 
The basket is then taken to the coolie's lodging, where it remains until 
4 o'clock in the afternoon. After pulling the plants the plant beds 
are again watered and the loose dirt is carefully packed again. When 
tbe seed bed begins to look yellow and the i)lant8 get old and sickly it 
is abandoned and raked over. By this time another bed, which was 
planted six days later, will be ready, and thus the coolie has a constant 
supply to keep him at work until his field is planted. 

About 4 o'clock in the afternoon, when the rays of the sun are not 
very strong, the coolie takes the basket and drops a plant near every 
hole. When all are dropi)ed he commences to plant. He holds the 
plant in the middle of the hole with his left hand and with his right 
hand presses the dirt around the roots carefully but firmly, so that he 
can give the plant a slight pull without removing it. 

SHADING THE YOUNG PLANTS. 

If there is time, the same evening, or otherwise early the next morn- 
ing, the coolie commences to put in the shade planks. These are in the 
shape of a shingle, are made of very thin, light wood about 7 or 8 
inches long and about 5 inches high. They cost from $8 to $9 per 
10,000. Each coolie supplies himself with about 3,500 of these planks, 
which are added to his account, but if he desires to do so he can 
return them after use and get credit for what he returns. 

The planks are j)ut in slanting over the young plants in such a way 
that the opening goes to the east. This shuts out the noonday heat, 
and lets the sun shine on the plants only early in the morning. As the 
X)lants grow the planks are straightened up. If the plants grow well 
and nothing happens to them, and especially if the weather is not too 
dry, the shade planks are taken away about twelve or fifteen days after 
transplanting. When taken away the soil is scraped up against the 
stem of the plant to protect it from the hot rays of the sun. 

The process herein described of setting out 300 plants is repeated and 
continued from the new seed beds, which come on until the last one of 
the 10,000 plants has been set out in the field of about 1^ acres. 
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ITNIRIIMKNT FOR CIIKATINCt. 

The coolie often attempts to plant abort, as it is called — ^that is, to 
plant less than 2 by 3 feet — in order to get a larger number of plants on 
the field. It is tbe duty of the European assistant to enforce the rule 
of planting very rigidly, and sometimes the coolie is compelled to pull 
oat liis plants and replant them the next day. Many disturbances arise 
over this question and serious quarrels are the consequence. When 
the sliort planting is discovered by the European assistant the next 
day after it is done it is a good lesson for the coolie, and he is not apt 
to plant short again; but after a few days have passed and the plants 
are growing it is rather hard to have to pull them out and reset the 
plants palled out. 

HTIKRINrt TIIK BOIL ANI> WATERING. 

The caltivation of the crop is never done as in this country by plows 
or cultivators, but is all done by hand with the tjankol. The field is 
usually cultivated three times during the season. The first time the 
plants are about inches high. The coolie places himself between two 
rows of plants and makes a little gutter in the middle, about the width 
of his tjankol, which is about 8 inches wide. He takes dirt and loose 
earth up with this instrument and puts it against the plant, evenly 
divided on each side. It is absolutely necessary to make this quite 
level, as the plants under no circumstances must be allowed to stand 
in a hole where the water could accumulate. This first cultivation 
leaves a small gutter between the rows about 4 inches deep, which 
also serves the purpose of allowing the rain water to run off to the out- 
side ditches. Before planting the coolie goes around and carefully 
clears out the ditches around the field so that they may be prepared 
to perfectly and rapidly carry off the heavy rains which can still be 
expected. While cultivating his crop he does the same thing and uses 
the mud out of the ditches, after first drying it in the sun, to put 
against the plants. If the weather should be very dry for a few days 
imniediately after planting, the coolie often has to water his young 
plants by hand. For this purpose and for watering his seed bed he 
uses clean water from a stream or well and not the dirty water from 
the ditch. 

The heavy rains commence to fall sooner on the uplands — that is, 
thosa in the south part of the tobacco district — than in the lowlands, 
therefore the transplanting and cultivation begins sooner on the higher 
estates than on the others. 

The second cultivation takes place when the plant is about 12 or 15 
inches high. The little gutter in the middle of the row is made deeper 
and the soil whicli comes from it is again put against the plants, as in 
the first cultivation. Before doing so, however, the coolie takes off the 
leaves on the bottom of the plant to tbe height of about 3 inches and 
puts them around the stem and packs the soil on these. He is exceed- 
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ingly carefal in breaking these leaves to see that the broken end is 
covered np immediately, so as not to expose the injured parts to the 
sun. At this second cultivation the plants are carefully examined and 
all suckers are removed. These are broken off and buried around the 
stem of the plant in the same way as the leaves, so as to protect the 
stem. 

The third and last cultivation takes place when the plants are about 
2 feet high. The rows by this time stand in rather high ridges, so that 
they are well protected from the heavy rains. 

DISEASES OP THE PLANTS. 

The tobacco plants are subject to injury in a number of ways. Fre- 
quently a worm settles in the stem of a plant or in the stem of a leaf 
and feeds upon the plant until it becomes sickly. These sick plants 
are recognized by the appearance of the leaves, some of them becom- 
ing contracted. The only remedy is to pull up the plant and work the 
ground over. Sometimes the plants put in the ground in the same 
place are again troubled in the same way. The coolie, who does not 
wish to lose the plant, will often try to doctor it by cutting the stem 
open and taking the worm out, but the plant so treated will never 
amount to much and it is best to pull it up and destroy it. 

Another injury causes the so-called gilas or corkscrew plants. The 
plant at a certain height suddenly becomes bent in a crooked way and 
the leaves are strangely curled. The only thing to be done in this case 
is to cut the stem off where the twist commences, but even this will not 
always remedy the fault, and then the plant has to be taken out. 

There is also the "phesem" or ** white-heart," which causes the 
tobacco to suddenly become very light in color. This frequently occurs 
after heavy rains. There are also so-called " lightning'^ plants, which 
have white specks and frequently a white appearance throughout. 
These also have to be thrown out. Frequently, also, the plants have 
rotten, empty stems and leaves that commence to die before the plants 
are half ripe. 

Eesetting to replace such losses is practiced during the time just 
after a rain and as soon as possible after the planting. This is the 
only chance for these plants to catch up with the main crop. If the 
resetting is done too late the small plants never amount to much. 

FERTILIZERS. 

« 

Fertilizers are very seldom used in Deli, and never on new land. In 
the grass lands it is sometimes necessary to use fertilizers. In this case 
about 300 pounds of guano are used to a field after first mixing it with 
tlie same amount of wood ashes. It is applied either dry or in liquid 
form. When applied as a liquid it is well mixed with water, about one 
quart of the guano to an ordinary bucket of water. It is then applied 
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to tbe yoang plants shortly before the shade planks are taken off, and 
it is only given to those plants which seem yellow and weak. In 
applying the liquid a small ditch is made about 2 inches wide around 
the plants and 1^ inches deep, and a quantity of the mixture poured 
in. After the mixture has soaked in, the ditch is covered with the soil 
that was taken out. It is very desirable to apply this mixture immedi- 
ately before a rain. It is necessary for the European assistant to see 
that the coolie does this work properly and that the fertilizer is not 
applied too near the roots, as it is then liable to seriously injure the 
plant. When used dry the fertilizer is scattered broadcast at the time 
the field is planted. Besides guano, boenkil is frequently used in the 
same way. This is a fertilizer made in cakes, and consists mainly of 
cotton-seed meal. Horse and cow manure is also used to some extent, 
but tbe quantity available is not large enough to be of any particular 
account. 

. TOPPING AND BIPENING. 

When the plant has been about forty or fifty days in the field the 
flower buds begin to come out and are pinched off, just as in the United 
States. The appearance and vitality of the plant determines how 
much shall be pinched off in the topping. It is usual to leave from 15 
to 18 leaves, but in some extraordinary cases as many as 24 leaves are 
left on. After the plants are topped suckers come out in great quanti- 
ties and the coolie has to keep them broken off. This is usually done 
in the morning. 

If the topping has been done at the proper time the toba^jpo is usually 
ripe and fit to be cut about three weeks later. Ko definite and posi- 
tive rule can be given which will indicate the ripening of the plant, and, 
in fact, there are various opinions upon this matter. The tobacco when 
ripe has a yellowish appearance, the leaves, especially the inside ones, 
have little light brown lumps and take on a somewhat swollen appear- 
ance, while the edges commence to curl up toward the underside and 
assume a dark brown color. The time from transplanting to harvesting 
in Deli is from 70 to 90 days. 

WORMING. 

One of the most important features of the work with tobacco in Deli 
is the worming. Here, as elsewhere, the plants are troubled a great 
deal with these pests. Prom the beginning of the planting until the 
tobacco goes into the barns or sheds the coolie has to look for worms. 
He usually does this early in the morning or at night when there is 
moonlight. Ko poisons are used, but the worms are caught by hand 
and killed. The coolie realizes that it is to his own interest to have 
the leaves free from worm holes, and rarely has to be urged to attend 
to this matter. Still, if some of them neglect it, and the appearance 
of the field shows it, they have to be set at it by those in charge. 
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SAVING SEED. 

At the time of topping, a few plants are left for seed. The best, 
finest, and healthiest looking plants are selected for this purpose. 
These, of coarse, are not topped, but are allowed to grow and blossom 
at their full height. Some of the planters take off all the leaves when 
they grow large enough, but usually only those at the bottom are 
removed. If any of the plants that have been selected for seed show 
subsequent signs of sickness they are, of course, immediately topped 
and harvested when ripe. When ripe the little balls containing the 
seed are carefully cut off with a knife or scissors. The seed plants 
frequently grow as high as 10 feet, and it is necessary in gathering the 
seed to use a bench to stand on. The cutting must be done very care- 
fully so that the seed shall not fall out. When gathered the balls are 
taken to an assistant's house and spread out on a large piece of linen or 
calico. They are then put out in a moderate sun, or, better, in a place 
where there is a warm current of air. When perfectly dry«the seed is 
pressed out of the hull by hand and the hull thrown away. The seed 
is, of course, full of dirt and fragments of the hull which must be 
removed. After it has been thoroughly dried it is put through a sieve 
or strainer in the open air, by which process, and by blowing the seed 
as they fall, the dirt is removed as much as possible. The seed is again 
dried and is put through a small seed mill. As it comes slowly out 
from the mill a wheel is operated which blows away the lightest seed 
and chaff' and allows only the heaviest and best seed to fall near the 
mill, where they are caught on sheets. The seed is divided into two 
grades, Ko. t and No. 2, according to the weight. There is little dif- 
ference, but No. 1 is considered somewhat the better. The seed is then 
put up in quart bottles and well corked, or put in clean, empty 5-gal- 
lon oil cans and well covered with cloth. It is occasionally examined 
to see that no lumps form and that no worms attack it. About 300 
plants are considered necessary for one quart bottle of good seed. The 
coolie is paid from $7.20 to $8 per thousand for the plants. 

CUTTING AND HOUSING. 

Formerly the entire stalk of tobacco was cut and brought to the 
drying shed by the coolie in a conveyance called "pekoelan," a rude 
sled. About forty-five or fifty plants can be placed upon this convey- 
ance. The coolie cuts the plants oft* with a knife in a slanting way 6 
inches above the ground, and puts them carefully in the pekoelan. 
When he has cut a load he takes it to the drying shed. As all the 
leaves never ripen on the plant at the same time, much green tobacco 
is in this way carried to the shed. 

Eecently the system of priming has been adopted. In this method, 
instead of cutting the whole stalk, the leaves are taken off from the 
stalk and carried to the drying shed in baskets. Some growers prime 
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off half the leaves in this way and Uhmi rut the balance of the stalk. 
Tobacco is never cut or pnmed when wet with rain or dew, as this 
causes Uie leaven to suDbarn and little holes to form, which lowers the 
ra/ae of tlie leaf. The out t«)baoco is very carefully kept from the 
P'oand au<l the iiekoeian is covered while bein|( hauled from the field to 
file drying nlied. 

The contract with the coolie ends with the delivery of the tobaci*o to 
the drying Hhed and its acceptance by the Enroi>eau ansiHtant. After 
the main crop of tobacco has been cut, the best of the suckers, which 
have couie oat in the last few days before cutting, are allowiMl to grow 
and mature. These suckers are usually topped at about ten or even 
eight leaves, and the coolie re<*eives for them, cf)mmonly, about half the 
rate of the other tobacco. They receive about (H.20 iter thousand plants 
for the very best suckers, although occasionally i|4.84) is given, but not 
often. The very small sucker plants are not accei)te<l at all, but are 
thrown away. These plants always have to be kept separate. Alter 
the sucker crop has bevu secure^l the stalks of the tobacco plants still 
ID the ground are taken out, nmt and all, by the ccMtlies before they 
leave the field and go to the fermenting shed. This is done to prevent 
the growth of additional sucker crops, which would exhaust the soil 
witliout doing any good. The stalks of tobticeo, after being stripped 
in the drying shed, are scattered over the field intended for the next 
year's ci'op. 

When the tobacco is hauled in by the coolie he is supposed to pat 
ten plants on the stick, as already explained, in such a way that it can 
be readily examined by the European assistant. The tobacco is pur- 
chased of the coolie at the rate of (0.40 per 1,000 plants for the best, 
and about 80 cents per 1,000 plants for the worst tobacco he delivers. 
He is therefore required to put up plants of the same kind together on 
the same stick. 

Each coolie has a small book in which is entered the tobacco deliv- 
ered by him. The assistant also keeps a book for the same purpose, 
with the number of his field, and sends in a report regularly to the 
manager, so that proper credit can be given to the coolie for the tobacco 
delivered. 

The assistant also keeps a book showing the quantity of tobacco in 
each of the drying sheds, and in case of fire this book is the basis of 
settlement with the insurance company. It is necessary to have the 
sheds insured, at least while the tobacco is in them, as fire notonly occurs 
occasionally irom external causes, but the native battaks frequently 
set the sheds on fire for imagined wrongs or to secure redress of real 
grievances. 

HANGING AND CURING. 

When the coolie arrives at the shed with a load of tobacco he is met 
by a helper who has prepared the tobacco slats and has hanging on 
each of them ten little strings with a loop in each. Matting is spread 
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oil the gronnd and the plants are put on it. A plant is then placed in 
every loop, and ten plants are thus put on every stick. 

The tobacco which has been accepted as satisfactory is hung for one 
day on the lower supports and is then removed to the top of the shed 
and the shed is filled from the top down. Green tobacco must never 
be hung under tobacco which is already half cured. The smaller 
plants are put up in the top of the shed, so far as possible, and the 
larger ones under them. A shed of the dimensions given will contain 
from 45,000 to 50,000 plants. A watchman sleeps in every shed and. 
takes care of the opening and closing of the doors and windows for 
ventilation under instructions from the European assistant. 

Light colors are much in demand at the present time, and for that 
reason in clear and warm weather all the doors and windows of the 
shed are kept open in order to get all the light and air possible. As a 
rule the doors and windows are not opened until after 8.30 or 9 o'clock 
in the morning, as there is much dew and moisture in the air during 
the night and early morning. At first they are only opened a little, as 
the green tobacco must not yellow too quickly. With strong, heavy 
winds everything is kept tightly closed. This is a matter of experience, 
and no rules can be givQu for the ventilation of the barn. 

As a rule, the tobacco is cured in from four to five weeks and is ready 
to be stripped and bundled. 

Occasionally during continuous wet weather it is necessary to use 
fire in the shed. It is, of course, better not to do this, but if it is neces- 
sary the following rules are adhered to : In the first place a fire must 
never be used which gives any smoke, because the odor will settle in the 
tobacco and never leave it. In firing everything must be closed and 
only perfectly dry wood can be used. Two sticks are put together with 
the ends against each other and lighted. The tobacco immediately 
over the fire must be pushed aside, so as not to allow it to come too 
close. A hole is made about 3 feet square and about IJ feet deep, in 
order to get a good draft. The fire is started at sundown and pat 
out about 9 o'clock on the following morning, when the windows can 
be opened. The fire is put out by pulling the sticks away from each 
other and covering with sand. Water is never used for this purpose, 
as it might injure the leaf. The one thing that is needed is the heat 
of the fire, and no smoke nor steam must be allowed. 

STRIPPINa AND BUNDLING. 

The tobacco is stripped on a little platform about 12 feet square in 
the drying shed. The bottom and top leaves of the stalk are kept 
separate. These are again divided into ragged and those which have 
holes in them and those which are black and heavily speckled. These 
four kinds are put together in separate bundles of about 50 leaves 
each. They are tied with the same string with which the tobacco was 
hung up in the first place. This stripping is done early in the morning. 
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The bundles are bronght to the fermenting shed in baskets. No care 
is taken to separate the leaves into lengths, except that in a general 
way there should not be too great a difiference between the length of 
the leaves in the same bundle. The baskets for carrying the bundles 
are about 4 feet in diameter and about 2 feet high. They are lined 
with matting and have strong handles. They will hold about 225 or 
250 bundles. Care must be taken in packing the baskets not to pack 
the bundles in too tightly, and they should not come above the edge of 
the basket. They are then covered with matting and sent on an ox 
cart to the formeuting shed, each cart carrying two baskets. The bas- 
kets are numbered and the weight of each is put on the outside in plain 
letters. 

The contract with the coolie ends, as already stated, with the delivery 
of the tobacco at the drying shed; all the work which he does after 
that he is paid for separately. In some plantations the stripping and 
bundling is done by the coolies, and in many of them by the Javanese 
women and children. The payment for stripping and bundling is 1 
doewit x>or bundle. A doewit is one thousandth part of a Mexican 
dollar. The actual doewit piece is no longer in use, but it remains a 
basis for calculations. The 10-cent piece is in use, representing 100 
doe wits. With the Mexican dollars worth 80 cents, as it was when I 
was living in Sumatra, the payment for 100 bundles would be about 8 
cents, American money. 

FBBMENTING. 

Yery much of the value of the Sumatra tobacco is dependent upon 
the infinite care that is taken throughout the whole period of its 
production. The minute care and incessant vigilance of the Chinese 
coolie, acting under the supervision of the manager and the assistants 
who represent the companies, can hardly be conceived by an American. 
Nowhere, however, is this care and thorough consideration of details 
shown more clearly than in the fermenting and sorting and grading. 

The tobacco comes direct from the drying sheds to the one ferment- 
ing shed, which holds all the tobacco of the estate. It does not leave 
here until packed and ready for shipment to the European markets. 

The fermentation has two purposes. The first is to insure the proper 
texture, glossy appearance, and color to the leaf. It brings out the 
characteristic properties of a wrapper leaf, which are hardly apparent 
when the leaf is cut in the field. It is furthermore necessary to press 
the tobacco into bales so that it can be shipped in compact form. 

Formerly, when dark colors for cigar wrappers were in much favor 
by the dealers and manufacturers, the tobacco was worked up to a 
very high heat in the fermenting pile; but since lighter colors are 
more sought for the fermentation has to be done more slowly and not 
to such a high degree of heat as formerly. 
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It is impossible in the space of this article to describe the process 
of fermentatiou iu all its details. Experience and judgment enter into 
the matter so largely that only one who has had this experience can 
appreciate the changes which are going on in the pile, and can jud^e 
of the necessary and further treatment. 

The tobacco is put into piles of three kinds, the " quality" or top leaves, 
bottom leaves, and ragged tobacco. The piles are built up on matting. 
One rowis spread on the matting, the bundles being placed close togetlier 
with the heads in the same direction. At the corners the leaves are 
spread out like a fan. In this way layer after layer is put on until the pile 
is from 4 to 6 feet high. When a large or rather a high pile is to be made, 
hollow bamboo rods are inserted in the middle of the pile, in which a 
thermometer is placed at the end of a stick. The outer end of the bamboo 
has a plug of cotton, so that the temperature of the outside can not 
interfere with that of the inside. With smaller piles, and especially 
with trash and inferior tobaccos, simply a bamboo stick is inserted in 
the pile without a thermometer. The manager, on touching the stick 
when it is withdrawn, judges how warm the pile is inside. In still 
smaljer piles the hand is simply put in between the bundles. When 
the temperature rises to about 100° F. the pile is taken down, the 
tobacco is given a chance to cool off slightly, and a new pile is put up 
in another place. Gare is taken that bundles from the interior are 
placed on the outside, to give those which were formerly on the outside 
an equal chance of fermenting. The temperature gradually goes higher 
until it finally attains the temperature of about 130o F., when the fer- 
mentation is stopped. This maximum temperature must not be attained 
too quickly, as the quality of the leaf would suffer. No statement can 
be made as to how often the piles should be turned over, or when this 
should be done, as it depends upon the condition of the tobacco, 
especially as to how moist it was when put into the pile. 

The so-called fat or "quality" tobacco, made up of leaves from the 
second half of the stalk — that is, from top leaves — has to be treated 
differently from the drier bottom leaves of the plant. It can not stand 
as much heat as the latter and must be fermented much more slowly 
and gradually. It will have to be torn down and rebuilt more often 
than the dry tobacco in order to obtain the light colors which are 
desired. In making up a pile of the finest grades of tobacco the bottom 
layers and the top of the pile are usually made of broken and inferior 
tobaccos, as the fermentation does not take place as readily here as on 
the inside of the pile. 

The principal fermentation is thus done before the sorting, as after 
the sorting there are so many different grades which have to be kept 
separate that it is impossible to make as large a pile with many of 
them as would be desirable. Occasionally, however, these grades are 
refermented in order to improve the quality of the leaf. 
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SORTING. 

The ragged leaves are osaally assorted first of all when the coolie 
first comes in from the field, as there is little else for him to do at that 
time. The sorters sit on matting near the windows on -both sides of 
the fermenting shed. They have in front of them wooden pins stuck 
on the ground in the shape of a half circle. These are for the difierent 
kinds of tobacco. The tobacco is usually divided, with infinite care 
and jadgment, into the following kinds: Brown, dark gray, light gray, 
yellow, multicolored, coarse not speckled, slightly speckled, dark and 
brown slightly speckled, gray and light speckled all colors, little broken 
dark and brown, little-broken gray and light, much-broken all colors, 
sweepings, and trash. Some of the estates have other divisions, and 
some of the kinds here mentioned are again subdivided, but these are 
about the most important. 

The experienced sorter opens the bundle which he gets from the stick 
iu front of him and commences to divide it, independently of lengths, 
into different kinds. Two or more coolies, that work iu partnership 
with him, but who are not experienced enough to do the sorting, take 
the leaves out of the compartments between the wooden x)ius, and lay 
them down in such a way that the leaves of the same length come 
together. These leaves of the same length are then made up into 
bundles of from 35 to 40 leaves in each bundle, bound together with a 
piece of string, usually made of the inner bark of a tree. These bun* 
dies are kept together until they are inspected and received by one of 
the assistants. The inspection is very thorough, both as to color and 
length of leaf, and any leaves which should not be in the bundle are 
taken out. The coolie is then credited in the bundle book and paid at 
the rate of about 3 doewits for each bundle. He therefore has to sort 
out about 333 bundles to make a Mexican dollar. This money is divided 
by the sorter between himself and his helpers as they mutually agree. 
All of the different kinds of tobacco are now put into separate piles, 
each pile having its mark on a little label. After this, the bundles in 
each pile are carefully sorted by lengths, and each kind is separately 
divided into bundles having leaves of the same length to be baled 
together. As each bundle already contains only leaves of uniform 
length, all the coolie has to do is to measure the whole bundle, and 
then keep the four different lengths together. These lengths are as 
follows: (1) From 16 inches up to 20 inches; (2) from 12 to 16 inches 5 
(3) from 9 to 12 inches^ and (4) from 6 to 9 inches. Before the tobacco 
is sorted into lengths it is occasionally put through a second fermenta- 
tion, and in this case the temperature occasionally runs up as high as 
150° F., and even higher, but this is not advisable in the production of 
light- colored wrappers. 

In sorting as to length the Sumatra planter is inclined to be very 
liberal; that is, when a bundle is just long enough to go for second 
2605 3 
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length he will take no chances, and will rather put it with the third 
than ran the risk of criticism from the European dealers. Also, if tbe 
tobacco is all packed and a little tobacco left of two or three of tlie 
different grades, which would make together one bale, the planter pats 
on that bale the mark of the most inferior of the kinds, so tbat the 
buyer gets the benefit of the doubt in all cases. This is one reason 
why the Sumatra tobacco commands such a good price, as the pur- 
chaser can be sure that tbe contents of the bale have been very care- 
fully assorted, and that it always conforms to what is written uxion 
the outside of it. 

BALING. 

After the bundles are assorted into lengths the tobacco is pressed 
into bales of 80 kilograms, equal to 160 Amsterdam pounds and to 
176 English pounds. The trade-mark chosen for the estate is then put 
upon the outside of the matting which covers the bale, and marked to 
indicate the grade and length of tobacco. The bale is made in the 
following way: A wooden or iron receptacle, consisting of four loose 
sides without cover, is put under the press. It is about 2^ feet square 
and something over 2 feet high, and goes in on rollers. The four sides 
are taken off when it stands under the press. Matting is put on to the 
bottom in such a way that it projects out on either side. Then the 
four sides are put up and filled with tobacco which has previously been 
carefully weighed out in baskets. The filling of the box with tobacco 
has to be done by experienced hands, and great care is taken to spread 
the leaves out uniformly in the bundles. Care is especially taken to 
spread them out at the corners in such a way that it will make a nice 
package with square corners. When the proper weight of tobacco is 
put in the whole is covered with matting which has previously been 
labeled with the estate's especial marks. The press is applied until 
the x^ackage has a thickness of about one foot. The iron cover to the 
press fits in the box so that it goes down without touching the sides. 
It frequently takes as many as twenty able-bodied men to press the 
cover down and squeeze the bale into the proper dimensions. When 
in this condition, the sides are removed and the matting of the top and 
bottom is i)ulled together and sewed on the four sides, and iron pins are 
put ill to keep it in position. When thus fastened the pressure is 
removed and the i)ackage is rolled out. The matting is then strongly 
sewed with stout twine, and then the iron pins which secured it tem- 
porarily are taken out. The bale is then marked as to its grade and 
length and is ready for shipping. 

The coolies are paid 3 doewits per bale, making it necessary, in order 
to earn a Mexican dollar, to make 333 bales per day, which they never 
do. As a matter of fact, it takes from 16 to 20 men to put up 120 bales 
per day, and they consider that they have worked pretty hard in doing 
this. Most of the coolies are already at work in the fields for the next 
crop before the tobacco is all baled and ready to be shipped. Bales 
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are transported either by river or railroad to the seaports where they 
aie to be pat oa steamers and sent to Europe. Nearly all of it is seat 
to the Dutch markets, most of it going to Amsterdam. 

PRICES AMD PROFITS. 

The statistics given in the tables in the appendix to this bulletin 
show something of the enormous [>rofits which have been made by 
some of the companies. As a rule, the tobacco produced in Deli and 
Langkat brings the best prices of any from the east coast of Sumatra, 
For example, the Deli tobacco of the crop of 1893 brought an average 
priceof approximately 64 cents per pound, American money; Langkat, 
62 cents; Asahan, «35 cents; Serdang, 44 cents; Butoe Bahara, only 30 
cents per English pound. The prices quoted in the tables are, of 
course, the average price of the whole crop, which consists of all 
grades and kinds of tobacco. In all crops some of the small and 
inferior tobacco brings only 5 or cents per pound. With the 1892 
crop some of the third length, measuring from 9 to 12 inches, was sold 
for as mnch as (1.55 per pound. Fre<|uently the first-class wrapper 
leaf will sell for as much as $2.40 per pound, and finer grades for mnch 
more than this. 

It will be seen from the tables that some of the companies have paid 
during their existence and are still paying enormous dividends. It is 
true that their quotations are high and the shares sell at a big pre- 
mium, but even granting this the profits are enormous. The stock of 
the Maatschappij Arendsburg, which has paid the highest dividends of 
all during its existence, was quoted in 1895 at 730. It was then paying 
a dividend of 111, making even at that quotation an interest of more 
than 15 i>er cent on the investment, earning the original capital every 
year. 

These dividends and the enormous profits made by some of the com- 
panies induced a great many people to go into the tobacco business, 
and company after company came into existence. Unfortunately, how- 
ever, the best soil is limited to a small area, and most of this had been 
already taken up. The newcomers, therefore, took up land wherever 
it could be obtained, so long as it was on the east coast of Sumatra. 
Besides this, many people who knew little or nothing about tobacco 
commenced planting it, attracted by the dividends. The result could 
readily have been foreseen. They produced, indeed, Sumatra tobacco, 
but of such an inferior quality, of a bitter, oily taste, and with a poor 
'*burn," that prices went down rapidly until, when the crop of 1890 was 
sold for 29 cents per pound, American money, the crash came. This 
crop was 50,000 bales larger than the crop of 1889. The cost of the 
production per pound of this tobacco is believed to be from 32 to 36 
cents per English pound in American money, and as a consequence no 
dividends were declared at that time. It is true that there were other 
reasons which forced the price down. Among others, the United States 
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hAd supplied itself abandantly the year before, in anticipation of the 
new tariff, and bought only 11,000 bales, where it had purchased 48,182 
bales the year before, and whete it purchased 32,926 bales the next year. 

Several of the new companies had to go into liquidation immediately 
and many estates were closed. The average price of the next crop, 
although hampered by the inferior tobacco remaining in the hands of 
the Amsterdam importers, showed some improvement and went up 
to 34 cents per poand, American money. The average price for the 1892 
crop rose to 45 cents, and for the next crop to 5J cents, after which it 
came down again to 33 cents for the 1895 crop. 

It is clear from this that the market must not be overstocked, and in 
the second place that no inferior tobacco can be put upon the market 
without injuring the price of all grades. The returns show that tbe 
Sumatra tobacco imported into the United States must be of the very 
best quality, judging by the prices i)aid for it. 

GEOWING SUMATEA TOBACCO IN FLORIDA. 

My experience in this country has convinced me that a very good 
type of Sumatra tobacco is being successfully raised in some of the 
counties of Florida. If this continues of the same good quality and is 
well and conscientiously prepared for the market, there is certainly a 
large market here in the United States for a great deal more than is at 
in'esent produced. If it will take the place of the imported Sumatra 
the manufacturer will save an enormous amount in duty alone, and will 
probably be very willing to take the tobacco at a good price. It must 
not be forgotten, however, that one of the great values of the Sumatra 
tobacco, and the thing which contributes more than anything else to 
give it the great^ value placed upon it by the manufacturers, is the tine 
texture of the leaf, which can only be attained upon certain soils; 
other things worth mention are the uniform color, which is brought out 
in the fermentation ; and the very great pains taken to assort it into 
grades of uniform color and length, so that a manufacturer may be 
assuired in buying a bale that he secures just what is marked on it. 
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Prodnetion of Sumatra tobacco from 18G4~189f), 

[Tb« yield is ffiren In teles of about 80 kilon each (about 170 pouiidn) and the price is for one-hslf 
kiJo in cents <Hollsiid). One-hslf kilo 1.1 pounds, snd 100 cents (Holland) — 1 fi^uilder — 40 cents of 
United States. The price noted is the average for the crop.] 
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half 


value of 




1 kilo. 
CenU. 
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Bate: 


Ouildert. 


60 


48 


4,000 
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140 


40,000 
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121 


80,000 
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73 


20,000 


890 


142 


200,000 


1.381 
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8.114 
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8.912 


137 
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132 


1,000,000 
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2, 500, 000 
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170 
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0,500.000 
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48,545 
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1882 102,047 

1883 93,532 
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1885 124,911 
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1888 182,284 

1889 184,322 
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1891 : 225,029 

1892 < 144,889 
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1894 193,334 

1895 ' 204,647 

1896 191,185 
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Total 
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half 
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CenU. 


OuUden. 


187| 


21.500,000 


134 


lO.l.'M.OOO 


144 


27, 550, 000 


14H 


26.976,000 


154 


32,600.000 


121 


26,650,000 


128^ 


85,600.000 


140 


40, 600, 000 


72| 


26,000,000 


9U 


31, 400, 000 


120 


26, 700, 000 


!44 


37,600,000 


110 


35. 000, 000 


90 


28,350,000 


HI 


32, 400, 000 


119* 


518, 870, 000 



Sumatra tobacco imported into the United States. 



1876 

lem — 

1878 — 

1879 

1880 

1881 

1882 

1883 

1884.... 
1885... 



Year. 



Imports. 



Bales .^ 
Sample lot. 
Sample lot. 



Total value, 

exclusive 

of duty. 



$260.00 
30.00 



1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 



752 

2,691 

6,780 

6,039 

10, 810 

24, 348 

22,243 

35, 109 

15, 321 

42,397 

48, 182 

11,645 

32,926 

18, 418 

35,022 



87, 

300, 

780. 

2, 373, 

1,684. 

3.504, 

3,245, 

5,825, 

3, 827. 

6, 478, 

8,251, 

873, 

4, 573, 

3,711, 

7, 517, 



807.00 
192. 17 
016. 55 
8.39. 29 
694.13 
660.42 
826.77 
826.14 
980. 30 
195. 78 
929.42 
246.56 
702.06 
406.52 
029. 19 



» Bale = 83 kilos. 
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Financial statement of the principal , tobacco companies. 



Name of company. 



Organ- 
ize<l. 



American Deli Co 

Amsterdam Deli Coiiipagnie 

Amsterdam Sumatra Cultuur 

MaatftchappiJ 

Asahan Tabak MaatscliapuiJ 

British Deli and Langkat Tobacco 

Co. (Limited) 

Deli Batavia Maatschnppi j 

Deli Cultuur Maatschapp(j 

DeliLangkat Tabak Maatschappij . 

Deli MaatscUappij 

Deli Tabak MaatscLappvJ 

LaBgkat Cultuur Maatschapjpij — 
Langkat Tabak Maatschappij 

Medan Tabak Maatschappij 

Kederlandscho Asahnn Tabak 
Maatschappij 



Padang Tabalk Maatschappij 

Paya Janbu Estates Co. (Limited) 
Ramoenia Cultuur Maatachappij . . 

Kotterdam Deli Maatschappij 

Senembah Maatschappij , 

Serdang Tabak Maatschappij 

Shanghai Sumatra Tobacco Co. 
(Limited) 



Sumatra Cultuur Mnat«cha 
Sumatra Tabak C 
"TandjongKassnn" 



n 



aft 



Sumatra Tobncco Plantations Co. 

(Limited) 

Tabak Maatschappij " A r e u d s- 

bu rg " 

Tabak Maatschappij " Franco 

Deli" 

Tabak Maatschappij Tjinta Kadja. 
United Langkat PInntatious Co. 

(Limitetl) 



Capital. 



Quota- 
tion at 
issue. 



189-1 
1879 

1894 
1889 

1889 I 
1875 ' 
1894 
1886 , 



(?) 
G 1,000, 000 

6800,000 
6 800, 000 



£320.000 
G 1, 000, 000 
G 2, 000, UOO 
G 1, 000, 000 

1869 G 8, 000, 000 

1893 |G 1,350, 000 
1805 'G 1,200, 000 

1894 ,G 2, 100, 000 

1800 G 4, 000, 000 



1891 G 3, 500, 000 
1805 G 600, 000 
1881 ( ?) 
1896 G 750, 000 

1888 G 1,200, 000 

1889 G 1.500, 000 

1894 G 1,700, 000 

1883 M $130, 000 

1892 G 1,000, 000 

1888 F 450, 000 

1888 £60, 000 
1877 G 1,000, 000 

1895 G 3, 000, 000 
1802 F 800, 000 

1889 £450, 000 



Diyidends, 1886-1895. 



Num- I 
ber Lowest, 
paid. 



100 



8 



Per et. 

10 




100 
115 
100 
100 
200 
112 
110 
105 
125 
200 



8 
8 



{ 



/ 125 \ 

t 200 ;/ 



5 

9 

3 
1 
1 



122 
125 



100 
200 
100 



100 
110 



6 
10 



8 
29| 

n 



10 



1 

2 
5 
2 



(?) 



2 
2 

7 



(?) 



11 
6 



Quotation, 
1888-1895. 



High- Low- High- 
est. ! est. e4t. 



15 I 
62i 



25^ 

109 

8i 
9 
4 



210 I 
119 I 

28 ; 

334 

I 

91 , 

9U 
69 



12^1 125 



6 ; 



49 
100 



6 
12 
60 

8i 



73 

135 

91 



(?) 



10 
10 
14 



(?) 



(?) 



6 
19 
19^ 
152 



(?) 



8 



30 



640 



482 
136 
300 

860 

r^ 

104 
105 

196 



125 
118 



160 
370 
108 



400 1, 020 
107 



70' 



G = guilder, or about 40 cents United States money. 

£ = pound sterling, or about $4.86. 

F = frnnc, or about 19 cents. 

M $ = Mexican dollar, or about 44 cents United States money. 



Crop statistics of the principal companies operating in 1896. 



Name of company. 



Num- 
ber of 
estates. 



American Deli Co 

Amsterdam Deli Com- 
pagnie. 

Amsterdam Sumatra Cul- 
tuur Maatschappij. 

Asahan Tabak Maat- 
schappij. 

British Deli and Langkat 
Tobacco Co. (Limited). 

Deli Batavia Maatschappij . 

Deli Cultuur Maatschappij . 

D6li Langkat Tabak Maat- 
schappij. 

Deli Maatschappij 

Deli Tabak Maatschappij . . 

Langkat Cultuur Maat- 
schappij. 

Langkat Tabak M a a t • 
schappij. 



District. 



Total 
acre- 
age. 



Bales, 
1896. 



1 
5 



Padang 
Deli ... 



Padaug and Bedagei 



1 , Bilah 



(?) 
10,100 

8,080 

5,000 



I 



5 



5 
5 
1 

21 
2 
1 



Deli and Langkat 10, 600 

Deli ' 11,000 

Deli ' 5,800 

Deli 2,400 



Deli and Langkat. 

Bedagei 

Langkat 



Langkat 



82,400 
8,000 
4,500 

4,200 



917 
8,191 

2,407 



6,726 

9,906 
7,325 
2,218 

45, 811 
3,139 
2,008 

4,224 



Prices, Dutch monej*. 



1893. 



Cents. 
"20i* 



70 

112 

148 
109 
162 

156 

92 

146 

135 



1894. 1895. 



Cmts. 



165 



32 

111 

152 
79 

125 

124 

76 

146 

107 



1896. 



Cent*. Cents. 



47 
100 

75 



73 
133 

81 



Failed. 



78 

101 
92 
97 

100 
71 

74 

114 



110 

115 
106 
141 

125 
77 
95 

144 
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Crop staiiatics of the principal companies oprrating in ISOG—CouHnneA, 

Total 



NaoM; of company. 



Medan Tabak MaatacliappiJ' 

liederlandscbe Aiwiban Ta- 
bak MaatAcbapp^. 

TaiUng Tabak Maat- 
scbappij. 

I'aya Jambo Eatates Co. 
(Lbnited). 

Bamoenla CnUnnr Maat- 



Kbappy. 
ottferaam 



Koti 



Deli Maat 



■ebappij. 
SaMmbkh MaatacbapptJ . . . 
Serdaag Tabak Maat- 

KbappU. 
ShaDghai ttnniatra Tobacco 

Co. (Limited). 
Somatra Caltniir Maat- 

schapp^. 
Saiuatra Tabak Geaell- 

Khaft *'Tan4J<mg Kaa- 

Min." 
Samatra Tobacco Planta- 

tiona Co. (Limited). 
Tabak MaatmshappU "Ar 

eadabarg " 
Tabak MaatacbappiJ 

"Franco Deli." 
Tabak MaatacbappiJ 

njinUBailia." 
Tatted Langkat Planta 

tfcms Co. (Limited). 

Average for incorpo- 
rated companiea. 
Piirate plantations 

General average 



Niim- I 

b<^r of I 

eatates. I 



2 


1 

1 

2 

4 



District. 



acre- 
age. 



Bales, 
1890. 



6 
3 



Deli and Langkat 1 0, 477 

Aaaban 28,500 

Padang 5,000 

Langkat \ 2,800 

Scrdang and Deli 3, 300 ' 

Deli and Padang ' 6, 100 

Serdang and DeU 47,836 

Serdang 10,450 



Prices, Dutcb money. 
1898.. 18M. 



1805. 



1800. 



CenU. Cents, Cents. Cents, 
133 120 03 I 135 



3,342 

6. 372 I 02 , 01 

1,773 : 126 



1 Langkat 1.500 

1 Serdang 4,000 

liatoeBabara 8,000 



Serdang 

Deli 

Deli 

] Langkat 
3 Langkat 



2,500 
14, SOU 
5,208 
3,000 
0,000 



1.185 

1,007 

5,162 

12, 645 
2,244 

3.008 

1,260 

1,583 

l.OTl 
10, 269 
4,852 
2,753 
6,711 



.160,207 
.' 30,078 
.101,185 



123 



136 

88 

130 



80 



174 
138 
205 
Itl 



145 
140 



144 



164 



121 104 



101 

87 

135 
00 
65 

87 
147 
114 
125 
172 



121 
110 



119 



50 
04 
83 
03 
76 

106 

77 

100 
74 
53 



84 

74 

103 

114 



02 

78 



00 



111 

07 

130 

106 

71 

122 
104 

132 

06 

52 

73 
113 

80 
123 
155 



116 
85 



111 



J 
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the assainption of a iierfect cfimbuAtion of the glucose. There are 
organic acids present in the original tobacco leaf, snch as citric, malic, 
an<l oxalic acids, in the form of neutral salts. A part of these acids 
may l>e changed and destroyed in the fermentation process, while other 
acids may be formed by the changes the glucose undergoes.^ The 
nicotine is bound to organic acids and is not present in the free state; 
besides, most of the ammoi^ia formed is in combination with organic 
ai'ids, but a part of it is easily liberated by boiling the aqueous extract 
of tbe fermented tobacco. These vapors have a strong alkaline reac- 
tion and an ammoniaoal odor, and are due either to the volatilization 
of some ammonium carbonate or to the dissociation of a neutral ammo- 
nium salt of a bibasic acid. 

Tannin. — The amount of tannin, like that of nicotine, also decreases 
in fermentation. It varies from 0.3 to 2.3 per cent in commercial 
tobaccos. The Florida tobacco of 1808 contained only traces of tannin 
after the fermentation was over. The amount of fatty matter, or, more 
correctly speaking, of substances soluble in ether, was found by Jen- 
kins' to decrease in fermentation from 3.5 to 2.8 per cent of the dry 
oiatter. Behrens observed in one case a decrease from 9.14 per cent in 
tlie cured to 8.34 per cent in the fermented leaf. The amount of such 
fatty substances was found to vary in different samples from 1.8 to 10 
per cent and in some cases even more. The decrease of fatty matter 
during fermentation is probably due to the volatilization of a volatile 
ethereal oil. It is certainly very improbable that some true fat was 
oxidized to carbonic acid and water. Little attention has been given 
thus far to the small amount of resins in tobacco. 

Fiber. — In regard to the liber, Jenkins determined its amount in 
Connecticut tobacco as ranging from 13 to 14 per cent. Fesca and 
Jmai found the range in Japanese tobacco to be from 13 to 15 per cent. 
Only the ribs contained more — from 22 to 24 per cent.^ 

Ashes. — The amount of mineral matter is subject to very great vari- 
ation, namely, from 10 to 27 per cent. 

Nitrate. — A question of special interest is the fate of the nitric acid 
probably present exclusively as potassium nitrate in fresh leaves. Some 
authors believe that nitrification goes on during the fermentation proc- 
ess, which would lead to an increase of nitrate in the fermented leaf. 
This, however, has never been proved by cbeniical analysis and is indeed 

* The precipitate obtained by copper acetate from a hot, aqueous extract of fer- 
mented tobacco contaiDS, among other things, some succinic acid. The writer did 
not recognize butyric acid among* the volatile acids in Florida tobacco, but acetic 
acid was present. 

* Conn. Agr. Expt. Sta., Ann. Kept. 1890. Correct comparison is, however, possible 
only in calculating for a constant, e. g., cellulose. 

^ There are still certain substances in the fermented t<obacco which thus far could 
not be characterized. Some analyses show from 1.7 to 18.9 per cent of nitrogenons 
extractive matter and from 8.6 to 16.7 per cent of indefinite insoluble matter. There 
exists great difficulty in isolating certain compounds from these mixtures. 
15846 2 
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highly imx)robable. Other investigators^ for instance, Jenkins, have 
proved that the nitrate content undergoes only an insignificant decreaso^^ 
and still others, as Fesca and Behrens, assert that the nitric acid disap- 
pears completely, probably by reduction. These contradicting stato 
ments may be due to the great variations occurring in the nitrate per- 
centage. A small amount might disappear completely while a larger 
amount decreases but little, although in both cases the absolute amount 
disappearing may be the same. 

The writer examined, qualitatively, both fresh and fermented leaves 
from the same farm near (juincy, Fla., and found a moderate amount of 
nitrate in both. The samples of tobacco examined by Jenkins con- 
tained from 1.89 to 2.59 per cent of nitric acid (N2O5) at a water content 
of 23.5 to 27.5 i)er cent, while Behrens's samples contained only 0.2 per 
cent of this acid in the dry matter. From the disappearance of such sb 
small amount of nitric acid, it can not be inferred that larger quantities 
would disappear entirely. In one of Jenkins's samples the amount of 
nitric acid diminished from 2.59 to 2.35, that is, a diminution corre- 
sponding to 0.4 per cent calculated for dry matter of the wrapper leaves. 
Dambergis observed variations of nitric acid in Greek tobacco of com- 
merce of from 0.5 to 3.37 per cent of the dry matter. !Not only the mode 
of manuring, but also the nature of the soil and the weather, influence 
the nitrate content of the plants, hence large differences can not be a 
matter of surprise. 

The principal changes which take place during the sweating or fer- 
mentation process, as found by various investigators, may be summed 
up as follows: 

(1) Decrease of nicotine. 

(2) Increase of ammonia. 

(3) Increase of alkaline reaction. 

(4) Disappearance of sugar. 

(5) Decrease of nitrate. 

(6) Improvement of flavor and aroma. 

THE COLD SWEAT, AGING, OB AFTER-FEEMENTATION. 

The cold sweat which uufermented tobacco undergoes, and which 
corresponds with the aging of wines, may be intentionally carried on 
for as long as two years, where the main fermentation process has to be 
shortened for any reason or is not thoroughly completed. Fully and 
perfectly fermented leaves do not require this cold sweat, and the 
manufacturers of a good product prevent* after-fi^rmentation by giving 
such a degree of dryness in packing that further changes are stopped, 
as after-fermentation might finally lead to great diffierences in the 
product, which should be uniform. Tbe interior of the piles or cases 
would naturally become warmer, and the leaves would change more 



^Conu. Kxpt. Sta., Ann. Kept. 1892. To Jenkins belongs the credit of having first 
compared the fermented with the unfermented leaf in regard to the chemical changes. 
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than those near the sides. In many ciises, however, a further change 
isfoaiid niH^essary, and Hlightly moistened Hpongen are placeil in the 
eases with tlie tobacco in order to maintain a certiin degr(H5of mois- 
ture. After-fermentation carried on for Unt long a time might finally 
destroy all good qualities by further oxidations. 

TIIK PKTININU OK TIIK ToHA('0(>. 

The petiiniDg is an operation tirst pnicticed in (hiba, and consists in 
spraying s% liquid on the leaves during or after the sweating process. 
The fillers only, and not the wra])]>ers. are in^tuned, the intention being 
to give them u darker color, an improved flavor, and the appearance and 
character of a strong tol)a<;co. The c^)niposition of the petuning li(|aid 
used in Cuba is kept secret, and indeed each planter claims to have 
something known only to himself. It is generally believed that one 
method of preparing the petuning fluid is by pouring organic fluids 
yielding ammonium carbonate over crushed tobacco stems, and letting 
this mixture digest. This liquid is, of course, very liable to putrefy, 
and con8e<iuently a most luxuriant growth of bacteria may be ex])ected 
within a few days in the warm climate of Cuba. It is no wonder then 
that on the surface of Havana tobacco various bacteria are found, 
although it may be doubted whether they live long on these fermenting 
leaves. The ammonium carbonate contained in the petuning liquids 
iucre£ises the alkaline reaction already present in the fermenting leaf, 
and thus sui>ports the energy of the oxidizing process which brings on 
the dark color freciuently desired for the flller leaves. 

One might naturally suppose that the ammonium carbonate would 
dissolve some resinou)* matter from the stems which would lead to an 
improvement of the aroma of the fillers if the hypothesis is correct 
that this aroma depends to a great extent upon the resin content of 
the tobacco x)lant, but this the writer holds is doubtful. 

Petuning is practiced in some i)arts of the United States also, but 
the opinion of tobacco manufacturers whom the writer has consulted 
upon the subject is that the effect of the treatment is overrated. By 
the most intelligent growers a hot solution of ammonium carbonate is 
left to act upon the stems of Havana tobacco. This extract is pre 
pared anew every day for use, Avbicli easily accounts for the fact that 
the tobacco leaves thus treated do not show any bacterial flora on 
their surface. The petuning liquid often has a different composition. 
The tobacco stems are extracted with water containing rum, molasses, 
or sour wine, conse(iuently tliese liquids may swarm Avith bacteria after 
they stand for a while. The molasses is supposed to disguise the bitter 
taste derived from the stems. 

Eelated to the petuning is the so-called ^'conditioning" of the 
tobacco, consisting in the spraying with a 2 per cent solution of glyc- 
erin. This operation is carried on only with chewing, plug, and 
cigarette tobaccos, and is intended to keep these products moist and 
' pliable, as perfectly dry tobacco would easily crumble to a powder. 
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THE BACTERIAL FERMENTATION THEORY OF SUGHSLAND. 

It has long beeu recognized that the main featare of the processes 
going on in the sweating, or the so-called fermentation, of tobacco con- 
sists in oxidations. These are acex)mpanied by certain decompositions 
liberating ammonia, and are the source of the striking development of 
heat in the fermenting piles. Now, what is the caase of these i>ower- 
fnl oxidations t Nessler, as well as Schlosing, asserts that it is merely 
the common oxygen of the air that attacks certain compounds in tho 
cells with great ease, no other cause being required. Schlosing adoiits 
bacterial action only for initiating the elevation of temperature, but 
not for the main processes later on. On the other hand, Suchslaud 
attributes all the oxidations and the development of heat to the actioii 
of certain bacteria, which are specific for different kinds of tobacco 
and which impart to each of them a specific aroma. 

Nessler's and Schlosing's views must assume substances of an uausual 
affinity for oxygen, if the rather indifferent atmospheric ogygen could 
exert such a powerful result without the intervention of any activifying 
principle, hence Suchsland's view seemed more probable and soon found 
many followers. He prepared pure cultures of microbes found upon 
different kinds of tobacco,* and by transferring those obtained from 
Havana tobacco to German tobacco he expected to develop the Havana 
aroma in the German tobacco, but tlius far no new developments have 
startled tobacco growers. Davalos described mold fungi and microbes • 
occurring upon fermenting tobacco leaves in Havana, but without 
proving their importance for the fermentation process (see Petuiiing). 
Vernhout observed only one kind of bacterium upon fermented tobacco 
leaves. This developed at 60° 0. (122° F.) upon agar plates, and was a 
thermophile kind of the group of Bacillus subtilisJ^ It developed also 
in decoctions of tobacco and was* capable of decomposing proteids with 
development of ammonia. Vernhout, however, leaves it entirely unde- 
cided as to whether this microbe plays any important part in the fer- 
mentation process. Also Koning^ described several kinds of bacteria 
from fermenting tobacco leaves which he found to be identical with 
those occurring also on the green tobacco leaves. Besides the known 
bacteria, B. mycoides and B. subtilis^ he described live aerobic new 
kinds, called B. tobacci Nos. I, II, III, IV, and V, of which B. tobacoi 
III seemed to have most influence on the aroma. These statements 
may well be doubted, as a direct microscopical investigation of the 
surface of the fermenting leaves is wanting. 



ifier. d. Deiit. Bot. Ges., Vol. IX, 1891. 

^ How some authors can assert that the fermentation is caused by anaerobic bacteria 
when it is a known fact that the most important changes going on consist of oxida- 
tions remains difficult to understand. 

3 Zeitschr. fUr Unters. der Nahrungs and Genussmittel, 1898, No. 3. It may also 
be mentioned that this author claims to have discovered the bacteria causing the 
mosaic disease of tobacco, while the most careful researches of Bejerinck have 
proved that bacteria are not the cause of it. 
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The irriter has repeatedly tried to Rcrape off bacteria from the cmr- 
bee of freshly fermented Florida tobacco leaves, but has sean^hed in 
raiu witb the highest magnifying power for the millions of microbes 
Batnrally to be expected if they really play a part in raising the tem- 
perature of the fermenting heap and bringing on i)owerfnl chemical 
ehauges. These fermenting leaves are, however, exceedingly Mmooth 
ud deanj and the scrapings obtained from them consist almost (*xcla- 
sively of particles of the epidermis. Only here and there, by applica- 
tion of staining methods, some small globules become visible which 
might represent spores or cocci. Certainly so few microbes could never 
be held res|K>nsible for the ac^tion in the fermenting heap, but, on the 
eontrary, colonies of luxuriant growth, as seen spreading jirofnsely 
apon potatoes or agar, onght to be expected. It is very instructive 
that Behrens in his attempt to isolate bacteria from the surface of 
cared tobacco leaves, obtained two si)oreforming microbes, Bacilltis 
iubiilis and a Clostridium, One <;an not suppress the supposition that 
both kinds have been present only as spores and as such would remain 
maetive during the socalle<l fermentation process, as there is not 
8afficient water to bring on their germination. 

It is evident that for the proper examination of fermenting tobacco 
leaves one must avoid petuned leaves, upon which all kinds of microbes 
can be found when a putrefying petuning liquid is applied. But this 
liquid is not at all essential for starting the fermentation process. The 
fermenting Florida tobacco leaves the writer had under examination 
were not petuned, and he most emphatically declares (1) that there are 
no bacteria in the cells of the tobac(*.o leaf, and (2) that the surface is 
remarkably clean and is not covered by a bacterial coating. This 
observation was made also by Mr. Albert F. Woods, of the Division of 
Vegetable Physiology and Pathology, two years ago in his study of 
spots on fermented leaves. 

The chief object and pride of the tobacco manufacturer is to produce 
a cigar leaf of faultless quality. This would be impossible were bac- 
teria to develop their activity promiscuously on the surface, as their 
first step would be to reach the nourishing material in the interior of 
the cells, otherwise they would be incapable of multiplying except for a 
short time. In gaining entrance to the cells the cellulose walls would 
have to yield, or, in other words, the surface of the leaves would be 
attacked. 

We have here quite a different case from that of the fermentation of 
sauerkraut, which contains over 92 per cent of water and a proportion 
of cellulose to water as 1 to 62. In the fermenting tobacco leaf the 
amount of water is generally below 25 per cent and the proportion of 
cellulose to water is generally less than 1 to 1.5. In fact, the water 
present merely suffices to impregnate the cellulose walls and contents 
of the cells, and is entirely insufficient to bring organic matter from the 

interior of the cells to the surface, where bacteria might feed upon it. 
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It is indeed a matter of interest to observe how the tobacco leaf 
becomes less fit to support bacterial life after being cared and fer- 
mented. While the expressed juice of the fresh tobacco leaf exposed, 
to the air at the ordinary temperature teems with myriads of bac- 
teria within twenty four hours, the equally concentrated extract of 
cured or fermented leaves will remain perfectly clear for many days.^ 
On the fresh tobacco leaf, as everywhere in nature, numerous kinds 
of microbes occur, but these seem to die off when cured leaves are 
fermented, as will be seen from the following experiment by the writer 
with Florida tobacco leaves: Into about 15 cc. of sterilized beef broth, 
contained in three test tubes closed with cotton plugs, were introduced, 
with all necessary precautions, (1) a small scrap of fi esh leaf, (2) a small 
scrap of cured leaf which had been packed two months waiting fermen- 
tation, and (3) a scrap of fermented leaf. The tubes were kept at from 
150 to 18^ 0. for several days. Ko. 1 was turbid after one day, when a 
scum formed and the liquid became very turbid ; the liquid swarmed 
with bacteria, thick and thin rods and cocci being revealed by the 
microscope. Nos. 2 and 3 remained perfectly clear, and after eight days 
merely a trace of flocculi was seen at the bottom, in which a few cocci 
(Sarcina (!) ) could be recognized. Indeed, the juice of the fermented 
tobacco leaf acts as an antisei)tic upon the ordinary bacteria of putre- 
faction. When a slice of meat is wrapped in a fresh tobacco leaf, and 
another in a moistened, fermented tobacco leaf, it will be seen after a 
few days that the former slice is rotten and the latter not.^ This 
property of course disappears upon considerable dilution of the juice, 
as will be seen from the following experiments: Ten grams of fer- 
mented and well-dried tobacco leaf were pulverized and extracted with 
250 cc. of boiling water. A part of tbe filtrate received an addition 
of sugar and another part an addition of peptone. The well-sterilized 
flasks were infected with small chips of fermented tobacco leaf and 
some of them kept at 50° 0. (122° F.) for three days, and some at from 
18 to 200 0. (64.40 to 68° F.). There was more or less development in 
all the flasks, but further tests, as the inoculation in peptone solution 
or on potatoes, revealed as the only organism a bacillus resembling 
B, suhtilis. The development of tlie colonies, the mode of growth on 
tbe surface of j)eptone solution and on potato, and the spore-forming 
threads left no doubt on this point. This result is then in full accord- 
ance with the observations of others — that is, that this bacillus can 
be cultivated from fermented tobacco leaves. But as the most careful 
searching of the surface of the fermented leaves for the bacillus itself 
proved vain, it must be assumed that it exists on these leaves only in 
the form of spores. 



^ It may be meationed, however, that a diluted (1 per cent) solution of a neutral 
nicotine salt will permit a bacterial growth. 

2 Southern manufacturers assert that the workmen in tobacco factories better 
resist epidemics than those not so employed. 
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When by accident leaves an* U)0 much inoi8tone<l before they are 
sobjected to the sweating, tbey will soon lose their coherence and 
show spots and finally boles. The water content, the writer foand, in 
one such case amounted to .H6 i>er cent. Mere, then, is a true action of 
bacteria, ^nrliich can develop under these conditions, as the hi^h per- 
eentage of i^ater ailmits an abundant exit of organic compounds from 
the interior of the cells to the surface and the formation of a diluted 
aolation. "Now, it is the experience of every tolHU*co manufa<'turer that 
the proclu<*t will invariably spoil when the water c<mtent is increased 
to sneli a point as to permit an exit of soluble organic compounds from 
the cells. Here, then, begins the parallelism to the fermentation of 
saaerkraat or ensilage, but not before. The objection that certain 
kinds of thennophylic ba4*teria might be capable of developing on the 
leaves in the presence of a smaller i>erceiitage of water can not be sus- 
tained, as they require liquid food as well.' And how will they resich 
the interior of the cells without eating through the cellular walls, that 
is, witboat ruining the product ? The claim that it is not the bacteria 
bat tbe enzyms they proilnt'c that enter can not liold good, as the 
latter must be dissolved before they can migrate into the interior of 
the cells, and hence a water increase is again re(iuired. The conclu- 
sion that must invariably be reached, therefore, is that the bacteria 
found upon the fermenting tobacco leaves do not participate in any 
way in the fermentation ])rocess, but that they are accidentally i)res- 

ent and probably only in the form of spores. 

THE OXIDIZING A(fENCY IN TIIK FEHMENTING TOBACK^O LEAF. 

After showing that the bcocterial theory of Suchsland is erroneous, 
as there exists no bacterial coating on the leaves, the question natu- 
rally presents itself, what is the cause of the oxidizing action? The 
assumption of Xessler and of Schlosing that the contact with the 
atmospheric oxygen would suffice can not be correct for the following 
reasons: (1) The substances undergoing oxidation (tannin, nicotine, 
etc,) do not show such powerful affinities for oxygen as to account for 
the considerable development of heat; and (2) neither curing nor fer- 
mentation sets in when the fresh leaves are killed by direct application 
of steam, although those organic matters which become oxidized in the 
fermentation process are not changed at all thereby. 

^Neither the tannin nor the nicotine of the leaves can be energetically 
oxidized by the molecular oxygen of the air without assistance or 
stimulation of some sort. In the same way dilute alcohol can not be 
oxidized into acetic acid by the common molecular oxygen of the air 
except through the intervention of certain bacteria or platinum black.^ 

^ Cohn made investigations on the growth of thermogenic micrococci in the refuse 
from the cotton purifier. However, he had to add a fair percentage of water to 
start the development. 

'^Miiller-Thurgau declares (I.e., p. 508) that "In the beginning of the curing the 
changes consist in an increased respiration, but later on, after the cells have died, 
in other {' andeitceitigen^) oxidation processes," but he gives no explanation of the 
canse of these latter ones. 
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The oxidations in the treatment of tobacco commence with the caring^ 
process and are continued in the fermenting process. In the latter 
case, but not in the former, the aid of bacteria has been invoked for* 
explanation. But when oxidations can go on in the curitig without 
bacterial aid, even after the death of the cells, then it might be sup- 
posed that the same cause would also lead to oxidation later on during^ 
the fermenting process. Now, what is the true cause of these phe- 
nomena! There remains, in fact, as the only explanation the writer's 
suggestion that an oxidizing enzym is the tinal cause of the energetic 
oxidizing action after death of the cells as it is capable of instigating 
certain compounds to take up the molecular oxygen of the air. 

The formation of enzyms is a physiologiifal necessity for every livings 
organism. Various enzyms come into action especially in the develop- 
ment of shoots, as well as in the inanition state of the plants. Green 
plants, as well as lower fungi, prepare enzyms, which may act on 
protein, polyanhydrids of glucoses, glucosides, or fat, splitting or dis- 
solving these bodies and thus making them more easily accessible 
to the protoplasm." The list of enzyms has been enlarged in recent 
years by the oxidizing enzyms or the oxidases, which were brought to 
our knowledge first by French savants, as Gabriel Bertrand, Bourque- 
lot, Gouirand, Oazeneuve, and others. The' most thorough investiga- 
tions on this subject are those by Professor Bertrand, who has shown 
their wide distribution through the vegetable kingdom,^ 

The best reaction for oxidizing enzyms consists in the production of 
a blue color with the tincture of guaiac, which reaction can be obtained 
with various vegetable objects. This blue coloration is produced in 
many cases only upon addition of peroxide of hydrogen, in which case 
it was formerly considered as a reaction upon diastase. While the crude 
diastase of malt gives this blue reaction in a very marked degree, the. 
diastase of certain fungi {Aspergillus oryzce) will, as the writer long 
since ascertained, yield this reaction either only slightly or not at all, 
although this diastase has very energetic qualities and produces glucose 
from starch. Eaciborski and other authors also have proved that this 
blue reaction is not characteristic of pure diastase, but only of an 
admixture of an oxidase. 

The brown, black, or reddish coloration of freshly prepared juices of 
potatoes, turnips, etc., setting in when exposed to the air, the brown 
color of the falling leaves in autumn, and similar phenomena are gen- 
erally due to the action of the oxidases. The oxidation of tannin by 
oxidases plays an important part in certain fruits ripening or overripe. 

'Atrophic irritation is exerted when rapidly developing cells or cells in a state 
of inanition require nourishment, and this stimuluH leads to the production of 
enzyms by the nuclei — an interesting case of physiological* adaptation. Well- 
nourished cells killed in the full vigor of life often give only slight indications of 
amylolytic and proteolytic enzyms. 

^ Further contributions have been i^ublished by Griiss and by Raciborski (Ber.d. 
Deut. Bot. Ges., Vol. XVI, Nos. 3 aad 5, 1898). 
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The blackening of bananaA Rome time after they are gathered and the 
bfown color on the HurfiM'o. of a slice of apple may also be mentioned 
38 due to these agents. 

Oxidizing enzyms also occur in animal organisms, as the investiga- 
tions of Fieri, Abelous, Bougaalt, Salkowski, Yamagiva, Linossier, 
Jaqaet, and Si^hmiedeberg have revealeil. Such en/.yms were fdand 
in varioas organs, and are capable of easily oxidizing not only guaiac 
tinctare,* but also certain aldehydes, such as salicylic aldehyde. Spitzer 
has determined the amount of oxygen liberated by different organs from 
peroxide of hydrogen, and has observed that various i)oisons, such as 
potassium cyanide, hydroxylamin, etc., small quantities of su^ids and 
alkalies, and a tem|)erature of about 70"^ O. (158"^ F.) destroy or 
diminish the oxidizing action of this animal enzym. Water extracts 
the enzym from the organs, and highly dihited acids, cautiously added, 
precipitate it with all its original properties. (Abelous could, however, 
prepare clear solutions only by application of potassium nitrate.) It 
has the character of a uucleo-proteid and contains from 0.19 to 0.23 per 
cent of iron. On the other hand, Bertrand and Villiers have found a 
small amount of manganese in the vegetable oxidases. 

That oxidations also can proceed in certain cases without the aid of 
oxidizing enzyms is a well-known fact. But this is only the case with 
substances of a specific kind showing a great chemical energy, and 
even in such cases the presence of oxidizing enzyms will cause such a 
powerful increase of intensity that the difference becomes most striking, 
especially when chromogens consisting of certain derivatives of poly- 
valent phenols are present. The colored i)roduct (brown, red, or black) 
formed by oxidation will appear much sooner and in much greater 
quantity in the presence of certain oxidizing enzyms than in their 
absence.* On the other hand, oxidizing enzyms can bring on oxida- 
tions with certain compounds, as, for example, tyrosin, which under 
ordinary circumstances would not be oxidized at all by the indifferent 
oxygen of the air. 

Bertrand has characterized different oxidases. While the oxidase of 
Rhtis vernici/era, the Japanese lac tree, oxidizes mainly benzene deriva- 
tives containing at least two hydroxyl or two amide groups in ortho or 
para position, another oxidase, isolated from certain green x)lants, as 
well as from fungi, acts easily in tyrosin, which the former can not 
affect, therefore he distinguishes the latter as tyrosinase from the 
former as laccase. It is the laccase which acts upon the laccol in the 



1 This blue reactioD can be obtained not only by the action of oxidizing enzyms, 
bat also by that of powerful oxidizing chemicals. Such bodies (nitrous acid, free 
chlorine, etc.) are usually absent when the test for oxidizing enzyms is made. 
Any intelligent chemist will be able to decide at once by control experiments 
whether he can trace the reaction rapidly setting in to oxidases or not. 

*The attempt to explain such rapid oxid.ations by the assumption that certain salts 
or ordinary albuminous matter would activify the oxygen, must be cotysidered a 
failure. 
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juice of the lac tree and converts it by oxidation into a black substanoe. 
Laccase is killed at 75.5o 0. (I680 F.) and gives the gnaiac reaction 
without the aid of hydrogen peroxide. Like laccase, the oxidases of 
Serieeio vulgar is ^ Lactuca sativa^ jiud Taraxacum dens leonis fail to attack 
tyrosin. In certain objects, especially in fungi, however, laccase and 
tyrosinase occur simultaneously. 

The oxidation of polyvalent phenols by laccase leads not only to 
organic acids, but even to the production of carbonic acid. Bertrand 
observed in one case that for 23.3 cc. absorbed oxygen as much as 13.7 
cc. of carbonic acid were produced. 

Gouirand has observed in certain spoiled wines an oxidase ' whicli 
oxidizes the coloring matter, the tannin, and the alcohol of the wine, 
with production of carbonic acid. This oxidase is destroyed in plain 
aqueous solution at 72.5o 0. (162.5o F.), while in the wine a temperature 
of 6O0 0. (140O F.) suffices. Very small doses of sulphurous acid will 
also kill it. It is supposed to be derived from the fungus Botrytis 
cinerea, which frequently grows upon ripening grapes,* while Martinand. 
and Tolomei observed an oxidase in ripe grapes. As to the Florida 
tobacco leaf, the writer has demonstrated the presence of a relatively 
large amount of oxidases in it. 

These oxidizing enzyms belong, like other enzyms, to the protein 
compounds, forming a special group of labile proteins, i. e., proteins 
containing much chemical energy, which on the one hand is the cause 
of their activity and on the other of their changeability to indifferent 
proteids by heat, acids, and poisons. They are, as it is expressed, 
easily killed. The labile, active atomic groups in the molecules change 
thereby, the atoms migrating into more stable position. 

Views on the physiological functions of the oxidizing enzyms, — As to 
the physiological function of the oxidizing enzyms, no perfectly satis- 
factory explanation has thus far been proposed. Some authors sup- 
pose that they are important agencies in the respiration process and 
that even respiration itself is caused by them when they are supported 
by certain properties of the living protoplasm. This is, however, 
improbable for several reasons: (1) Not every plant contains oxidizing 
enzyms j (2) many plants contain them only in certain stages; and (3) 
carbohydrates and fat, the materials which by their combustion serve 
for support of the respiration and for the production of energy, are not 
attacked by the oxidizing enzyms, but are attacked very energetically 
by the protoplasm. 

Portier believes that the oxidase of the blood, of which he made a 
special study, serves to augment the vitality of the leucocytes, which 
prepare the oxidase and finally deliver it up to the blood when they 
die. This hypothesis will certainly not find support. The suggestion 
has also been advanced that the oxidizing enzyms play in plants the 



^This obnoxidase is supposed by Bertrand to be identical with laccase. 
«See also Cazeneuve, Compt. rend., Vol. CXXIV. 
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same part that the bii*inog1obiii does in animalH, but ueither in this 
Tiew jastified, as the oxidizing en/yuiH are not carriers of molecular 
oxygen, but simply instigators of oxidation. 

The writer^s view on this subject is that as the living protoplasm can 
oxidize carbohydrates and fat, but does not attack or attacks only with 
difticiilty compounds of the benzene group, and, on the other hand, as 
just the <>i>iK)site takes place with the oxidizing enzyms, it may be 
inferred tbat there exists between the i>rotoplasni and the oxidizing 
enzyms a certain division of labor, the former oxidizing the comi)ounds 
of the niethan series and the latter those of the benzene series. The 
former |>rovide8 for the kinetic energy of the cells; the latter destroys 
by partial oxidation noxious by-products. The oxidations in the former 
case are i^enerally complete', but in the latter only partial. 

The oxidizing action of euzytns might be compared to that of plati- 
num black. In both cases <*hemical energy is conveyed to certain 
organic compounds, which are thus rendered capable of taking ui) the 
oxygen directly from the air. The further inference might also be jus- 
tified tbat just as platinum black brings on not only oxidations, but 
also redactions under certain circumstances, the same may be possible 
for the oxidases; for exam])le, if platiimm black is added to a mixture 
of glucose and potassium nitrate in aqueous solution, a reduction of 
nitrate to ammonia takes place by aid of hydrogen atoms in the sugar, 
while the oxygen of the nitrate is thrown upon the glucose and organic 
acids thereby formed. When the analogy of action of the oxidase to 
platinum black is justified, there will be a simple explanation for the 
disappearance of a certain portion of the nitrate and also of a certain 
portion of the glucose during the fermentation i)rocess of tobacco. Pre- 
liminary qualitative experiments by the writer have indeed proved the 
formation of ammonia under these conditions. A full account of (juan- 
titative tests will follow in a later bulletin. 

The oxidizing enzyms may occur in various parts of the plant — in 
yoang and active as well as in dormant tissue. Griiss has observed that 
there occurs fref^uently, but not always, a (coincidence between the trans- 
formation of starch and incrense of oxidase- Whether the amount of 
oxidase augments with the ripening of fruits has not been thoroughly 
investigated. Tolomei observed that in olives it does increase during 
the ripening process. 

The juice of the fresh tobacco leaf soon turns dark upon exposure to 
air and gradually forms a sediment, but if boiled this dark coloration 
does not set in, the oxidase having been killed. 

The tobacco oxidase and peroxidase, — There exist, evidently, two kinds 
of oxidizing enzyms in the Florida tobacco leaf. The first kind oxidizes 
guaiaconic acid (the characteristic reactive in the guaiac resin) to 
guaiac blue without the aid of peroxide of hydrogen, but the second 
kind oxidizes it only when this substance is present. Both kinds of 
oxidizing enzyms, which may be distinguished as tobacco oxidase and 



28 

tobacco peroxidase, occur Id the fresh as well as in the recently feir- 
mented Florida tobacco leaf.* The former eDzyni is, however, inucli. 
more sensitive to heat than the latter, being killed at from 65° to 6(><=* 
O. (I490 to 151^ F.), while the latter is killed only at from 87° to 8S^ 
C. (I88.60 to 190.40 F.). 

Dried tobacco leaf (not cared) was finely pulverized, and 1 gram of 
the powder left with 20 grams of water for one hour at the ordinary 
temi>erature. A part of the filtrate was heated for three minutes to 
550 C. (1310 F.). To about 2 cc. of this liquid were then added a few 
drops of tincture of guaiac,* whereupon a blue coloration appeared io 
a few minntes, exactly as in the control case. A second portion Vas 
now heated to 65° O. (149^ F.) for three minutes, and the test applied 
after cooling, but only a slight trace of a blue color was noticed aft^r 
ten minutes. Evidently most of the tobacco oxidase was destroyed at 
that temperature. 

The killing temperature of the tobacco peroxidase was determined in 
a similar manner. However, here reaction is still obtained with great 
intensity after the solution is heated for three minutes to 80^ O. 
(1760 F.), but very feebly after heating for one minute to 87o C. (I880 F.). 

Another reaction for oxidizing enzyms is the so-called indophenol 
reaction, consisting in the production of a blue color when an alkaline 
solution of ri'uaphthol with paraphenylendiamine is acted upon by an oxi- 
dase. This reaction must, however, quickly set in and with great inten- 
sity, otherwise no reliable conclusion can be drawn. Cured and fer- 
mented tobacco from Florida did not show this reaction in a marked 
manner,*^ but it set in at once upon the addition of a little peroxide of 
hydrogen. The latter alone will not produce this result in the absence 
of an oxidizing enzym. 

In the manner above mentioned the writer's investigations have 
shown that dark tobacco two years old, from Quincy, Fla., yielded no 
reaction for tobacco oxidase, but still a moderate one for tobacco perox- 
idase, while a sample of light-colored tobacco four years old from the 
same source yielded not the slightest reaction either for the oxidase or 
the peroxidase. Evidently these enzyms themselves are gradually 
changed. From these observations it may be inferred that the cold 
sweat, or after-fermentation, might thus proceed for about two years 
and end by the gradual dying off of the oxidase and peroxidase. 

* French savants were the first to call attention to this difference between the 
oxidizing enzyms. The names oxidase and peroxidase, proposed by a French savant, 
are not specific names, but {^ronp names. There may exist among various oxidases 
and peroxidases as many differences as there are among protein bodies. Hence it is 
entirely unjustifiable, at this stage of our knowledge, to introduce one specific name 
for all peroxidases, as one author has done. 

2 In all these cases freshly prepared gnaiac tincture (1:50) was employed, as old 
gnaiac tincture is unreliable and with peroxide of hydrogen alone will sometimes 
yield a greenish coloration. 

3 Only a slow and weak reaction was thus developed. 
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When tbe fresh leaf of the tobacco is rapidly dried at aboat 60^ 0. 
{lUP F.) aud then moistened again and kept ina moist atmosphere, the 
veins and their finest ramifications turn brown in about half an hour, 
riiile tbe niesophyll and epidermal cells remain green even after a 
reek. Further investigationn on this point will be made later. In 
the fresb leaf, both oxidizing enzyms, the oxidase and the peroxidase 
occur in the ribs and veins as well as in the parenchyma, the indica- 
tions being that they are more abundant in the ribs than in the paren- 
chyma. The bundle sheath and sieve tissue give the most intense 
reaction on the oxidase, while the reaction on the peroxidase sets in 
quickly and with about uniform intensity in all the cellular tissues. 
The growing ]K>int and youngest leiives contain an especially large 
quantity of the oxidase. A section through the stalk shows oxidase 
ouly in the sieve tissue and bast parenchyma, while i>eroxidase also is 
contained in the pithj lioth en/yms are found in the root, the former 
more in the central and the latter in the peripheral parts and also in 
Uie flower. The stigma of the pistil and the stigniatic fiuid also show 
strong reaction upon oxidase. 

The two oxidizing enzyms are also contained in the young tobacco 
plants. Several dozen of these, measuring on an average not more 
than 3 to 4 cm. from the tip of the root to the plumula, were rubbed in 
a mortar with a little water and some sand. The filtrate gave a very 
intense reaction for oxidase,'^ and after this was destroyed by warming 
1 to 70^ C. an intense reaction for peroxidase also. 

A colorless clear solution of the tobacco peroxidase can be obtained 
in tlie following manner: A number of fresh tobacco leaves are well 
cruebed in a mortar, with the addition of sand and some dilute alcohol 
of 30 per cent. This mixture is i)ressed and the turbid liquid directly 
mixed with three times its bulk of strong alcohol. After standing two 
hours the mixture is thrown upon a filter and the filter contents, after 
bein^ washed with some ulcoliol, extracted with about four to six times 
its bulk of water at the ordinary temi)eraturey heated for a minute to 
70O C. (1580 F.), and filtered. This clear, colorless filtrate gives no 
indication of the oxidase, but a very intense reaction for peroxidase. 
When this solution is compared with that of the juice of fresh tobacco 
leaves it is easy to decide what result is caused by the oxidase alone. 

To determine whether the tobacco oxidase bears more resemblance 
to tbe tyrosinase or the laccase a few drops of freshly exjjressed juice 
of normal tobacco leaf were added to 2 cc. of a cold saturated tyrosin 
solution, but even after four hours no characteristic darkening of the 

^In order to observe the localization of the peroxidase small pieces of the tissue 
are treated with stroug, but not absolute^ alcohol for threemiuutesatTO^ C. (158° F.). 
Thus the oxidase is killed and can not interfere with the tests for the peroxidase. 

*The indophenol reaction did not turn out satisfactorily, only a weak violet-blue 
color resulting. On the addition of hydrogen peroxide, however, an intense blue 
reaction was at once obtained. 
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mixture was observed. In this regard, therefore, that oxidase would 
resemble laccase more than it would tyrosinase.^ 

To extract oxidases from fermented or cured tobacco as completely 
as possible it is necessary to thoroughly pulverize the samples and to 
let the water act for some time at from 20o to 30^ O. (68o to 86o F.) 
before filtering. After complete drying, the samples can be easily pul- 
verized very fine. The following experiment proves that when the tis- 
sue is not pulverized the peroxidase is but very imperfectly extracted, 
the passage through the cellular walls being quite slow. Fermented 
tobacco leaves were three times soaked in water and the brown liquid 
pressed out, the first soaking lasting half an hour and the second and 
third soakings five minutes each. Although the sample was thus nearly 
exhausted, it nevertheless yielded, when left with some alcohol of 30 
per cent for one day, a light- colored liquid with a very intense reactiou 
for peroxidase. 

It may safely be assumed that in the majority of instances the oxi- 
dase will prove the more energetic of the two oxidizing enzyms. For 
example, its action upon pyrocatequol and hydroquinone is much more 
energetic than that of the peroxidase. On the other hand, however, 
the former succumbs much more quickly to noxious influences, e. g., the 
action of alcohol or rising temperature. 

The fact that the peroxidase forms guaiac blue from guaiaconic acid 
with the aid of hydrogen peroxide only does not indicate that its oxi- 
dizing action in every case depends upon the presence of the latter.^ 
The peroxidase can, on the contrary, also exert oxidizing action upon 
various compounds without the assistance of hydrogen peroxide. Thus, 
para-amidophenol is gradually changed by it to a dark brown sub- 
stance. 

Hydroquinone in dilute solution gradually assumes a reddish color in 
the presence of the peroxidase, but in its absence there is scarcely a 
trace of coloration within twenty-four hours. 

Pyroeatechol is scarcely attacked by the peroxidase within twenty- 
four hours, but on a further addition of a little hydrogen i)eroxide it 
turns to a dark brown in five minutes. Hydrogen peroxide added alone 
does not act thus. 

Pyrogallol is slowly attacked by the peroxidase and turns brown in 
twenty-four hours. The oxidase acts also in this case much more ener- 
getically than the peroxidase. 

Tannin solution shows in twenty- four hours a yellow color in the 
presence of the peroxidase, but in the control solution merely a slight 

, , , ■ ■ . . , 

1 The peroxidase of tobacco on the other hand bears resemblance to the peroxidase 
of pus described by Linossier. 

2 The hydrogen peroxide is decomposed by enzyms into water and oxygen, but 
this oxygen in status nascens is charged with more chemical energy than the free 
oxygen of the air, i. e., the two atoms constituting the molecule are for a time in 
a more energetic motion than in the latter case, hence the action of the oxidizing 
enzyms is facilitated by this nascent oxygen. 
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trace of coloration \b x>erceptible. The addition of a little hydrogen 
peroxide to l>oth will increase the difference' of coloration still more. 
All these tests were made at from 18^ to 20^ C. ((U.4^ to 68^ F.). A 
number of otlier compounds were also tested, such as arbtrtin, guaiacol, 
ffid tolaidine, but no decisive reaction was obtained within twenty *four 
boars at the ordinary temperature. 

There may exist great diftereiices in the amount of tobacco oxidase 
and tobacco x>6roxidaHe pro<lu(*ed iu different varieties of the tobacco 
plant and under different conditions. The (|uautity of each may even 
differ iu the api)er leaves fully exfiosed to the sun and the lower leaves 
growing mostly in the sha<le. There may also be formed compounds 
in certain varieties of tobacco tliat will more (|aickly destroy the 
eazyms during curing, or fermentation, than in other varieties. Thus 
considerable difference was noticed in comparing a sample of tobacco 
from Connecticut with one from Florida, in the fermentation of the 
former tbe tobacco peroxidase was almost completely destroyed, while 
in that of the latter a considerable part was still intact. Moreover, 
neither the fermented nor the cured Connecticut leaf contained any 
tobacco oxidase, although it was found in a greenhouse specimen of the 
fresh leaf. 

It is interesting to note that the best way of bringing the oxidizing 
enzym to the fullest action possible is that practiced in the caring of 
the Peri<iue tobacco.* The rolls, or twists, of the tobacco leaves are 
subjected to a pressure of about 7,000 pounds per square foot to bring 
the jaice from the interior of the cells to the surface. After twenty- 
fonr hours the tobacco is taken out and aired a few minutes, which 
causes a darkening to set in. In this way the juice i^ reabsorbed by 
the tissues, whereupon the pressure is again applied. This operation 
is repeated daily for ten consecutive days, and at longer intervals 
thereafter. A very dark product is thus obtained, but it is not strong, 
as the oxidation of the nicotine has been carried very far. 

One of the most interesting features of the sweating of tobacco is 
the destruction of a part of tbe nicotine, this part yielding up its 
nitrogen probably as ammonia, which is indeed a product of the sweat- 
ing. It was, of course, of importance to prove that the oxidizing 
enzyms contained in tbe tobacco leaf can decompose nicotine, and for 
this purpose 50 grams of cured tobacco from Connecticut which had 
not yet been subjected to fermentation and showed a strong reaction 
for peroxidase, but none for oxidase, was thoroughly moistened with 
water. After two hours 250 cc. of alcohol of 50 per cent was added 
and the mixture allowed to stand for two days. The liquid obtained 
by pressing was now mixed with one and a half times its volume of 
absolute alcohol and the brown-colored precipitate washed upon the 
filter with some alcohol. After pressing between filter paper, the pre- 
cipitate, containing a large proportion of the peroxidase, was dissolved 



1 Farmers' Bull. No. 60, U. S. Dcpt. of Agr. 
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in 20 cc. of water and 0.6 gram of nicotine tartrate added. This mix- 
ture was digested for two days at from 50° to 60o C. (122o to 140° F.) 
in a large liask, holding about 500 cc. of air, to enable oxidation to 
go on. An addition of a small amount of thymol prevented bacterial 
growth. A small U tube, holding 10 cc. of dilute chemically pure sul- 
phuric acid of 0.2 per cent, was attached to the flask. The examina.- 
tion of this acid after two days with INessler's reagent indicated tbat 
ammonia was present, but the colorimetric comparison showed that 
the amount was hardly more than 0.1 milligram. However, the amount 
of ammonia formed but not volatilized was much larger, as indicated, 
by the strong reaction obtained after the addition of a little potassium 
carbonate to the mixture and warming for a short time in order to liber- 
ate the ammonia in the form of carbonate from other less volatile salts.' 
Thus there can be no doubt that the tobacco peroxidase can attack 
nicotine with formation of ammonia, but this process is exceedingly 
slow. Indeed, the sweating, lasting fully eight weeks, can diminish 
the nicotine content on an average only by about one-third.* 

What the products of destruction of nicotine are besides ammonia 
can be determined only when the purified enzyms and a pure nicotine 
salt serve in large quantities for the experiment. It may be men- 
tioned, however, that the writer has examined in vain an aqueous 
extract of fermented tobacco for nicotyrin and nicotinic acid — known 
oxidation products of nicotine. 

The writer has now fully established the presence of oxidizing 
enzyms in the tobacco leaf.' That such enzyms can exert a powerful 
action upon certain compounds, leading even to the formation of car- 
bonic acid, is kpown.* Oxidations produce heat, hence it can safely be 
inferred that the so-called tohs^Gco fermentation consists in the activity 
of oxidases, while the curing of tobacco consists in the combined work 
of oxidases, diastase, and peptase. As the use of the term ^^fermen- 
tation" might lead in this case to an entirely erroneous conception, the 
writer i)roi)oses '^oxidizing enzymosis'' or "oxidizing enzymation'' as 
correct scientific designations. 

There has already been mentioned an interesting case of oxidase 
action in a technical branch, viz, the preparation of the Japanese lac. 
Furthermore, in the manufacture of the natural indigo bacteria are 
not concerned (Molisch), but simply an oxidizing enzyni (Br^audat). 



' The oxidase might have exerted a more powerful action on the nicotine than the 
peroxidase. 

'^A control experiment was made with a colorless peroxidase solution (p. 29) npon 
highly diluted free nicotine at the ordinary temperature, in order to observe whether 
a brown solution is produced by a change of the nicotine, but the mixture remained 
colorless after one day under these conditions. However, it may be mentioned that 
nicotine, when exposed a long time to air and light, will turn brown. 

3 He has already pointed out (p. 15) that there is sufficient access of air possible 
to enable oxidation in the tobacco piles. 

■* The further inference is certainly justified that certain basic compounds might 
thus give up their nitrogen in the form of ammonia. 
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Another instance where an oxidizing enzym playB a part in a technical 
brancb is the ^^fermentation*' of the olive, which is practiced in certain 
parts of Italy. It in believed that by this oiieration an oil of superior 
quality is obtained and that the yield by pressure is larger, but this 
has not l>eeu confirmed. It has been shown ))y Toloniei * that this olive 
^'fermentation'^ is due to the action of an oxidizing enzym, to which 
also is due the fact that olive oil is bleachable by sunlight. 

When the freshly gathered olives are kept in sacks their temperature 

gradually rises far above that of the rooms, oxygen is absorbed, and 

carbonic, acetic, and sebaric ncids, and small quantities of the higher 

volatile fatty acids are formed. This process goes on to a larger 

extent when a temperature of 35^ C. (95- F.) is reached. These changes 

do not occur if the olives are kept in nitrogen or carbonic acid gas; 

neither do they occur when the olives have been heated to 75^ C (107^ F.) 

for forty-five minutes. For obvious reasons the siK>ntaneous rising of 

temperature is noticed only when a large number of olives are kept 

together. Tolomei showed that the oxidase eltnvcted with water and 

purified by a re|)eated precipitation with alcohol produces guaiac blue 

froui guaiac tincture, forms purpurogallol from pyrogallol without the 

aid of ])eroxide of hydrogen, quinhydroue from hydroquinone, and 

a brown substance from gallic acid. He calls this oxidizing enzym 

olease. As unripe olives do not contain this olease, the oil pressed from 

them will not bleach upon exposure to the sunlight, but will do so after 

being shaken with an aqueous extract of the ripe olives. On the other 

hand, olive oil will sooner acquire rancidity in the presence of the olease 

than when free from it. 

Finally, still another case may be pointed out where oxidases might 

X)0ssibly play a part— that is, in the so called fermentation of the cacao 

beans, by which a bitter principle is destroyed. 

SUMMARY. 

(1) The so called tobacco fermentation is not caused by bacteria. 

(2) The amount of water present in normally fermenting tobacco 
leaves is insufficient to bring nourishment for the microbes from the 
interior of the cells to the surface of the leaves. It barely suffices for 
imbibition of the organic matter. 

(3) There exists no bacterial coating on the fermenting tobacco leaves 
under normal conditions, but some spores may occur. 

(4) In the so-called petuniug of tobacco an immeuse number of bac- 
teria may be transferred to the leaves. These bacteria, however, are 
not essential for the fermentation, but on the contrary, may prove 
noxious as soon as a small surplus of water enables theJin to further 
develop. 

(6) Suchsland's theory that the aroma of tobacco is caused by spe- 
cific bacteria is incorrect. 



^ Atti della Reale Accademia del Liucei, 1896, p. 122. 
15846 3 
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(6) The principal chauges that take pla^e during the curing and fer- 
menting of tobacco are due to the action of soluble ferments or enzyms. 

(7) Several kinds of enzyms act in the curing process, (a) an amylo- 
lytic, {b) a proteolytic, and (c) two oxidizing enzyms, while in the fer- 
menting process the main changes are due to oxidizing enzyms alone, 
and consist in the oxidation of nicotine and other compounds. 

(8) The presence of the amylolytic and the proteolytic enzyms is 
inferred from the sacchariiication of the starch and the decomposition 
of proteids, but the enzyms themselves have not yet been isolated from 
the tobacco leaf. 

(9) In green tobacco two oxidizing enzyms may exist, an oxidase 
and a peroxidase. The former succumbs much more readily to noxious 
influences than the latter and in all probability exerts a more powerful 
action. 

(10) The development of color and aroma is due principally to the 
action of the oxidizing enzyms. 
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